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1.0

INTRODUCTION

The primary objective of the investigation of natural attenuation at the
MSG&S site was to collect sufficient data to evaluate the natural
degradation of organic constituents in the Upper Sand ground water unit.
A variety of physical, chemical and biological mass transfer processes in
aquifers, including dispersion, sorption, volatilization and
biodegradation, affect the rate and degree to which organic compounds
are naturally attenuated. Data from the investigation was used to
provide an initial screening evaluation of the extent to which natural

processes are resulting in the degradation of organic compounds in
ground water at this site.

This screening investigation was a means to determine whether enhanced
biodegradation is a viable technology to be considered as a component of
remedial alternatives during the Focused Feasibility Study (FFS) being
prepared for the MSG&S site. For enhanced biodegradation to be a viable
remedial alternative, it must be shown that the biodegradation, along with
other attenuative processes, could be sufficient to achieve the required
objectives and schedules stipulated in the FFS, likely in concert with one
or more active remedial measures.

Over the past several years the role of biodegradation, and other natural
processes, in reducing concentrations of chlorinated hydrocarbons in
ground water, has been increasingly recognized and quantified. The
natural degradation of chlorinated organic compounds can be evaluated
and quantified using standard protocols approved by the U.S.
Environmental Protection Agency (EPA). The Technical Protocol for the
Evaluation of Chlorinated Solvents in Ground water was originally
developed by the Air Force Center For Environmental Excellence at
Brooks Air Force Base in San Antonio, Texas (AFCEE Protocols,
Wiedemeier et al, 1996). This protocol was subsequently adopted by EPA,
with some changes, as an EPA guidance document entitled, Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in
Ground water (USEPA, 1998a). Subsequent to this guidance document,
EPA issued final EPA Office of Solid waste and Emergency Response
(OSWER) Directive 9200.4-17P (USEPA, 1999) which stated that “three
lines of evidence” can be used to evaluate natural attenuation of
chlorinated aliphatic hydrocarbons, including;

(1) “Historical ground water and/or soil chemistry data that demonstrate a clear
and meaningful trend of decreasing constituent mass and/or concentration

over time at appropriate monitoring or sampling points. (In the case of a
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(2)

(3)

dissolved ground water plume, decreasing concentration will not be solely
the result of plume migration. In the case of inorganic constituents, the

primary attenuating mechanism will also be understood.)

Hydrogeologic and geochemical data that can be used to demonstrate
indirectly the type(s) of natural attenuation processes active at the site, and
the rate at which such processes will reduce constituent concentrations to
required levels. For example, characterization data may be used to quantify
the rates of constituent sorption, dilution, or volatilization, or to demonstrate
and quantify the rates of biological degradation processes occurring at the

sife.

Data from field or microcosm studies (conducted in or with actual
contaminated site media) which directly demonstrate the occurrence of a
particular natural attenuation process at the site and its ability to degrade
the constituents of concern (typically used to demonstrate biological
degradation processes only).”

The OSWER Directive also provides the following guidance on
interpreting the lines of evidence (USEPA, 1999):

“Unless EPA or the implementing state agency determines that historical
data (Number 1 above) are of sufficient quality and duration to support a
decision to use monitored natural attenuation, EPA expects that data
characterizing the nature and rates of natural attenuation processes at the
site (Number 2 above) will be provided. Where the latter are also inadequate
or inconclusive, data from microcosm studies (Number 3 above) may also be

necessary.”

Typically, the first two “lines of evidence” can be established from the
existing (and proposed) data and these two “lines of evidence” are
sufficient to provide the basis to reasonably conclude that active
biodegradation processes (including reductive dechlorination) are
occurring,.

ERM
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1.1

There are several important processes at work in the subsurface, including
sorption, dispersion, dilution and degradation, but the pertinent process
for this discussion is biologically-induced degradation (biodegradation),
and more specifically, reductive dechlorination. During dechlorination of
chlorinated organic compounds, concentrations of the parent compounds
decrease and the daughter products of the process increase in
concentration over time. Eventually, the daughter products also decrease
as they are further dechlorinated. The final end products of the
dechlorination process are carbon dioxide and chloride ions (under
aerobic conditions) and ethene and ethane (under anaerobic conditions).
There are also important anaerobic biological process that can oxidize cis-
1,2-dichloroethene and vinyl chloride to carbon dioxide. Carbon dioxide
is often the most important end product under iron and manganese

reducing conditions, with little production or accumulation of ethene or
ethane.

INITIAL GEOCHEMICAL SCREENING

Ground water quality data collected during previous investigations at the
site have shown that byproducts of the biodegradation of chlorinated
organic compounds are present in site ground water. Specifically, the
presence of 1,2-dichoroethene (DCE), vinyl chloride, and other “daughter”
products confirms that some level of dechlorination is occurring at the
site. In order to evaluate the degree to which this is occurring, an initial
screening of natural attenuation potential at the M5&G site was conducted
using the AFCEE screening protocol outlined in the EPA guidance (EPA,
1998). The screening protocol called for the collection and analysis of
ground water samples from different areas of the site, including: (1)
source area(s), downgradient of source but within the dissolved
contaminant plume, (3) downgradient from the dissolved plume, and
upgradient/lateral (i.e., background) locations not impacted by the
plume. The locations selected for ground water sampling at the MSG&S
site are discussed in Section 2.0.

The ground water samples were analyzed for a suite of chemical
parameters including volatile organic compounds (VOCs), dissolved
gases, selected metals, selected anions, and other properties (e.g.,
temperature, organic carbon, oxidation-reduction potential (ORP),
alkalinity, and pH. The list of parameters analyzed for in the ground
water samples is further discussed in Section 2.2.

IRM 3 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



1.2

After the field and laboratory analytical data was assembled, a “score”
was assigned for each of the parameters, in accordance with the EPA
guidance. Each parameter has a predetermined value in the guidance,
and points are only assigned if the data met the specified criteria. The

scoring protocol is also present as a simple spreadsheet component of the
EPA BIOCHLOR program (EPA, 2001).

The total points awarded for a given ground water sample is reflective of
the degree to which anaerobic biodegradation of chlorinated solvents is
occurring at that location. AFCEE and EPA have applied the following
criteria for use in evaluating the “score” for each ground water sample:

Score Interpretation(*)

Otob Inadequate evidence for anaerobic degradation of
chlorinated organics

6to14 Limited evidence for anaerobic degradation of chlorinated
organics

15 to 20 Adequate evidence for anaerobic degradation of chlorinated
organics

>20 Strong evidence for anaerobic degradation of chlorinated
organics

(*) assumes that the primary degradation pathway is through reductive dechlorination

AQUIFER PARAMETERS

Supplemental to a determination of the degree to which biodegradation is
occurring at various locations at the site, it is also important to collect and
evaluate hydrogeological data specific to the site. Parameters such as
hydraulic gradient, hydraulic conductivity, porosity, dispersivity, and the
coefficient of retardation (based on organic carbon content) are critical
input parameters for geochemical solute transport models.

To understand and optimize biodegradation, it is important to assess the
mechanisms and degradation pathways occurring at the site. It is
common to have anaerobic, co-metabolic and aerobic processes
dominating in different areas of a site. Delineating these zones is
important in understanding the site-specific processes, and in assessing
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the rate and completeness of biodegradation. Section 2.2.2 discusses the
use of dissolved hydrogen sampling for assessing the degradation
pathways at selected wells.
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2.0

2.1

2.1.1

2.1.2

FIELD METHODS

This section provides information on methods and procedures for the
ground water investigation.

TEMPORARY MONITORING WELL COMPLETION

Well Installation

During 13 through 20 March 2001, ERM installed six temporary
monitoring wells (TMW-1 through 6) using Geoprobe® direct-push
equipment (Figure 1). The well screens were placed on top of the basal
clay at the bottom of the Upper Sand and range in depth from 12 to 44 feet
below ground surface (bgs). On 18 April 2001, four additional temporary
monitoring well (TMW-15, 25, 55 and 65) screens were placed across the
water table in the three principal threat areas. The additional wells were
installed following review of the deep wells ground water sampling
results and FLUTe installations. This data indicated the majority of
contamination to be at the water table and in the unsaturated soils. Total
depths ranged from 13 to 24 feet bgs. Figures 2A and 2B illustrate the
vertical placement of wells along the principal ground water flow path in
the Northern Depression Area (NDA). To construct the wells a minimum
2.5-inch Macrocore™ sampler was used to create a borehole in the Upper
Sand aquifer. Five foot long, slotted %-inch inside diameter, pre-packed
well screens were then installed in each borehole to allow for the
collection of ground water samples. The temporary wells were
constructed with an outer sand filter pack and bentonite seal. Following
installation, the wells were developed to remove fine-grained particles
from the screened interval. Water generated during purging was
processed at the on-site treatment facility in accordance with the project-
specific requirements for management of investigation-derived wastes.
Well construction logs are presented in Appendix A.

Equipment Decontamination

Drilling and sampling tools (e.g., drilling rods and bits, Macrocore
samplers™ etc.) used during well installation were decontaminated
between each sample and/ or drilling location as appropriate using a non-
phosphate soap wash (e.g., Alconox®) followed by a tap water rinse

and/ or steam cleaning as determined by the field geologist to ensure
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2.2

221

adequate cleaning and decontamination of drilling and sampling
equipment,

GROUND WATER SAMPLING

Ground water samples were collected from seventeen existing and
temporary monitoring wells during 3 through 6 April 2001 and on 24 May
2001 (see Figure 1). Sampling activities were conducted in accordance
with the EPA-approved Ground Water Biodegradation Screening Investigation
Work Plan (ERM, 2001) and 14 March addendum. Samples were collected
using a Solinst™ double valve pump (DVP) and clean dedicated
polyethylene tubing for each boring. The DVP uses compressed air to lift
the sample to the ground surface via a series of check valves (the check
valves prevent the air from contacting the ground water sample). SMW-
13 and SMW-14 were sampled with a peristaltic pump due to a water
column height that was insufficient to fill the DVP chamber. VOC and
dissolved permanent gases were collected from the peristaltic pump by
allowing the water in the sample line to drain from the tubing intake. This
prevented the water from passing through the pump and potentially
aerating the samples. A non-aqueous phase liquid (NAPL) was observed
in wells TMW-1S and TMW-6S during sampling. A sample of the NAPL
from each well was submitted for analysis of VOCs.

Ground water sampling was conducted in accordance with EPA’s Region
III low-flow sampling methods. When possible, based on existing data or
locations of wells relative to potential principal threat areas, the order for
sampling wells began with the cleanest well and proceeded to the most
contaminated well. Procedures for low-flow sampling are summarized
below.

Low-Flow Sampling Techniques

Ground water sampling performed using low-flow sampling techniques
followed EPA Region III Quality Assurance Directive 23 (QAD023)
entitled, Recommended Procedure for Low-Flow Purging and Sampling of
Groundwater Monitoring Wells (EPA, 1999). These procedures were
modified as warranted by field conditions. Low-flow sampling
procedures are briefly reiterated below and are described in greater detail
in the references identified above. A Solinst™ DVP or peristaltic pump
was used for low-flow sampling.

ERM 7 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



222

Low-flow refers to the velocity that water enters the pump intake and
moves through the formation in the immediate vicinity of the well screen.
Water level drawdown at each well was monitored to provide the best
indication of the appropriate flow rate for use during sampling. The goal
was to achieve flow rates of approximately 100 milliliters per minute, with
drawdown during pumping being less than 0.2 foot.

The low-flow pump intake was placed within the screen interval, and
used to purge the well until the water quality parameters stabilized within
acceptable ranges. The in-situ water quality parameters were frequently
monitored in the field during pumping, and recorded on field log sheets.
These parameters consisted of pH, temperature and specific conductance,
as well as dissolved oxygen and ORP, and were measured using an
Horiba™ U-22 water quality meter and flow-through cell. CHEMetric’s
CHEMets test kits were used to field verify the dissolved oxygen
concentration in the ground water samples. Drawdown in the well
during pumping was also monitored with an electronic water level
indicator and recorded during purging.

Once the field-measured water quality parameters stabilized within
acceptable tolerances, the ground water sample was collected from the
flow of the pump discharge line and discharged directly into the sample
bottles. Wells purged with peristaltic pumps were sampled for VOCs and
dissolved permanent gases from the well intake line by removing the
tubing from the well and allowing the water to drain from the intake (tube
bottom) directly into the sample bottles. A HACH™ field kit was used to

measure the unfiltered ferrous iron concentration in the field at the time of
sampling.

Dissolved Hydrogen Sampling

A ground water sample was collected for the analysis of dissolved
hydrogen from nine of the 16 selected wells based on the recommended
sampling methodology flow rates. Dissolved hydrogen (H>) is an
indicator of microbial activity in ground water, specifically it is an
indicator of the type of terminal electron acceptors being utilized by the
microorganisms in the aquifer [i.e., methanogenesis (5-20 nanomoles per
liter (nM/ 1), sulfate reduction (1-4 nM/L), iron reduction (0.2-0.8 nM/L),
or denitrification (<0.1 nM/L)]. Reductive dechlorination can occur when
the dissolved hydrogen concentration is greater than 1 nM/L (USEPA,
1998). The measurement of dissolved hydrogen is a sensitive process due
to the highly volatile nature of this gas. Based on the pumping rates
required for sampling at the nine wells, ERM followed the hydrogen

ERM 8 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



2.2.3

224

225

226

sampling protocol developed by Microseeps, Inc., Pittsburgh,
Pennsylvania, the laboratory designated to conduct the sample analyses
for the biodegradation indicator parameters. The procedure for collection
of the ground water samples for hydrogen analyses is a modified version
of the “bubble-strip” procedure outlined by Chapelle et al. (1997), and
described in the EPA guidance manual (EPA, 1998).

The Microseeps gas stripping cell protocol involved the use of a gas-
sampling cell that was provided by the laboratory. The sampling protocol
is presented in Appendix A of the approved Work Plan Addendum for
this project. The sample vials that were collected for each well were
forwarded on to Microseeps for analysis of dissolved hydrogen
(Microseeps method AM20GAX).

Quality Assurance/Quality Control Samples

Quality assurance/quality control samples consisted of a trip blank for
VOC analysis and field duplicates for full analytical analyses. Samples
were collected in accordance with the site Quality Assurance Project Plan.

Decontamination for Ground Water Sampling

All purging and sampling equipment used at multiple sampling locations
was decontaminated prior to use at each location. Purging and sampling
equipment was decontaminated using an Alconox non-phosphate soap
wash and distilled water rinse. Disposable equipment and supplies (e.g.,
sample tubing, filters, etc.) were used when appropriate to minimize the
potential for cross-contamination. Decontamination fluids were contained
and transported to the on site water treatment facility as appropriate for
the management of investigation-derived wastes.

Sample Containers and Preservatives

Sample containers and preservatives appropriate for the sample media
and analyses to be performed were furnished by the analytical laboratory.
Each sample container was labeled with an adhesive label that contained
the ERM project number, date & time of sample collection, sampler’s
initials, analyses to be performed, and preservatives (if any).

Sampling Handling and Chain-of-Custody

Immediately upon collection, sample containers were placed in coolers
chilled to the appropriate temperature with wet ice. Coolers were packed

ERM 9 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



with sufficient wet ice to ensure the proper temperature was maintained
during shipment to the designated laboratory and to prevent damage to
_ sample containers. Liquid samples were also sealed in plastic “ziplock”
bags. A chain-of-custody form was completed for each sample shipment.
The appropriate copies of the completed chain-of-custody form were
— placed in a plastic bag and shipped inside the cooler with the samples. All
samples contained in the cooler were listed on the chain-of-custody form.
A custody seal was placed on each cooler when the cooler was sealed.
Sample coolers were delivered to the designated laboratory via Federal
Express priority overnight delivery service. Sample chain-of-custody
forms are included in Appendix B.

Ground water samples collected for the analysis of VOCs were shipped to
- STL, Inc. in North Canton, Ohio for analysis. All other parameters were
analyzed by Microseeps, Inc., Jocated in Pittsburgh, Pennsylvania.

2.3 AQUIFER TESTING

On 10 and 11 May 2001, in-situ hydraulic conductivity tests were performed
on selected Upper Sand monitoring wells. Field methods for conducting the
_ tests are described below.

In-situ hydraulic conductivity tests were performed on the selected upper
- sand monitoring wells to provide data for assessing the hydraulic
conductivity of the aquifer. Prior to conducting the test in each well, the
static water level was measured using an electronic water level indicator.
The in-situ hydraulic conductivity tests were performed by pumping the
well at a particular drawdown.

The tests were conducted as follows (Wilson, Cho, Beck and Vardy, 1997).
A 0.25-inch inside diameter polyethylene tube was inserted in the well
- with the tip at an elevation 0.5-foot (15 cm) below the static water level. A
Solinst® peristaltic pump was used to pump water from the tube at a rate
that produced both water and air. Depending on the flow rate and
observed drawdown in the well the tube was then raised or lowered in
three inch increments to achieve the correct water and air mixture. The
well was then pumped until the flow rate came to equilibrium and the
time to collect 200 mL was measured. If the yield was very slow, the yield
in five minutes was measured. Specific capacity was calculated in
- milliliters per second per centimeter of drawdown. The specific capacity
was multiplied by an empirical calibration factor, &, to estimate hydraulic
conductivity in centimeters per second {(cm/sec).

ERM 10 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



- 2.4 FIELD DOCUMENTATION

All field activities, notes and observations were documented in a bound
weatherproof field book dedicated to the project. Sampling information
was recorded on individual field forms which were subsequently stored
- in the project file.
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3.0

3.1

GROUND WATER ANALYTICAL RESULTS

The field and laboratory analytical data from the ground water samples

was reviewed for completeness and quality control, and summarized in
spreadsheets.

FIELD DATA

Ground water field parameters collected during the low flow purging of
the monitoring wells consisted of pH, temperature, specific conductance,
dissolved oxygen and ORP. The parameters were measured using an
Horiba™ U-22 water quality meter and flow-through cell. Aliquots were
also collected for measurement in the field for dissolved oxygen and
ferrous iron using field test kits. Table 1 summarizes the field parameters
at the time of stabilization and immediately prior to collecting the sample
for laboratory analysis. The field test kits were in fairly good agreement
with the Horiba™ U-22 meter. The CHEMets dissolved oxygen kit was
more accurate for samples with dissolved oxygen concentrations less than
0.5 milligrams per liter (mg/L).

Ground water at the site is slightly acidic with a pH ranging from 4.0 to
6.3; the lowest pH was at the background well SMW-15. The average

ground water temperature was 11 Celsius degrees (°C) (or 52 Fahrenheit
degrees).

In general, the dissolved oxygen content outside of and on the fringe of
the dissolved hydrocarbon plumes was between 6 and 10 mg/L and the
ORP was a positive 174 to 335 millivolts (mV), indicating

aerobic/ oxidizing conditions to be present. On the other hand, ground
water within the dissolved hydrocarbon plumes was typically depleted of
oxygen and indicated reducing conditions. Some exceptions to this were
noted in the NDA area, Pond 02 area and at well SMW-19A. Dissolved
oxygen was as high as 5 mg/L in the NDA area deep well TMW-2 and 10
mg/L in the BWA downgradient well SMW-2A. The ORP measurements
at SMW-19A were also greater than 200 mV.

Ferrous iron was measured using a HACH field test kit and in the samples
provided to the designated laboratory, STL-North Canton, Ohio. The
results of the field tests indicated ferrous iron concentrations were greatest
where there was anaerobic and reducing conditions.
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3.2

3.2.1

LABORATORY ANALYTICAL DATA

The following section discusses the ground water sampling analytical
results. The laboratory analytical data is summarized in Table 2. The
complete analytical data package from STL-North Canton is included in
Appendix B.

Volatile Organic Compounds

An upgradient well, SMW-15 was sampled to determine background
contaminant levels for the site. All constituents of concern (CoCs) were
either non-detect or were detected at levels below 1 microgram per liter
(ug/L). Chloroform was detected at 2.2 ng/L.

Northern Depression Area (NDA)

A LNAPL was observed on the water surface at TMW-1S5 and was
subsequently collected for analysis of VOCs and tentatively identified
compounds (TICs). The laboratory results confirmed the liquid to be non-
aqueous and contained 467 milligrams per kilogram (mg/kg) of
chlorinated organics [e.g., 1,1,1-trichloroethane (TCA), tetrachloroethene
(PCE), trichloroethene (TCE) and chlorobenzene], 1,370 mg/kg of
aliphatic hydrocarbons [e.g., 2-butanone (MEK) and 4-methyl-2-
pentanone (MIBK)] and 195 mg/ kg of aromatic hydrocarbons (e.g.
benzene, toluene and xylenes). NAPL was not observed to be present at
TMW-2S. The ground water sample collected from TMW-25 contained
249 mg/L of the same suite of chlorinated organic compounds as the
TMW-1S product sample, as well as, 1,1-dichloroethene (1,1-DCE) and a
total of 223 mg/L of non-chlorinated hydrocarbons.

Deep wells TMW-1 and TMW-2, located in the NDA source area,
contained a similar suite of chlorinated organic compounds as TMW-25;
however the concentrations were two to three orders of magnitude less
than the levels reported for TMW-2S, The presence of hydrocarbons in
these deeper wells indicates that there is some vertical mixing and
degradation within the Upper Sand aquifer.

Several wells downgradient of NDA were sampled to determine the
extent of contaminant migration. Several of these wells (SMW-13, SMW-
14, and TMW-3) showed only small detections of a limited number of
VOCs while others (TMW-3, TMW-4, SMW-12, SMW-17, SMW-18A and
SMW-19A) had detections for compounds similar to those in the NDA
principal threat area, but at significantly lower (i.e., 3 to 4 orders of
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Tabile 2.

Ground Water Sampling Results

Muryland Sand, Gravel, and Stone, Elkton, Maryland

Parameter

Units

TMW-15*

TMW-15-RE1 *

Northern Depression Area

TMW-1 TMW-25 TMW-25 (Dup) TMW-2
Volatile Organic Componunds
1,1,1-Trichloroethane ng/L 130000 23000000 460 76000 24000 320
1,1,22-Tetrachloraethane pg/L ND ND ND ND ND ND
1,1,2-Trichloroethane wg/L ND ND ND ND ND ND
1,1-Dichloroethane ug/L ND ND 40 ND ND 71
1,1-Dichloroethene e/l 62001 ND ND ND ND 35
1,2-Dichloroethane ng/L ND ND ND ND ND ND
1,2-Dichloroethene (total} ug/L ND ND ND ND ND ND
1,2-Dichloropropane ng/L ND ND ND ND ND ND
14-Dichlorobenzene ngfL NO 700000 ND ND ND ND
2-Butanone ng/L 490000 ND 320 ND ND ND
2-Hexanone ng/L ND ND ND ND ND ND
4-methyl-2-pentanone ng/L 670000 5200000 560 62000 61000 21
Acetone g/l 210000 ND 170 B 18000 ], B 34000 1B a7 s
Benzene ng/L 12000 870000 ] 15 ND N 35
Bromodichloromethane ng/L ND ND ND ND ND ND
Bromoform g/l ND ND ND ND ND ND
Bromomethane ng/L ND ND ND ND ND ND
Carbon Disulfide pg/L ND ND ND ND ND ND
Carbon Tetrachloride pg/l ND ND ND ND ND ND
Chlorobenzene ng/L 120000 37000000 170 57000 57000 53
Chloroethane ug/L ND ND ND ND ND ND
Chlaroform ng/L 25000 940000 ] 42 17000 B 19000 B N
Chloromethane pg/l ND ND ND ND ND ND
cis-1,3-Dichtoropropene pg/L ND ND ND ND ND ND
Dibromochtoromethane ng/L NO ND ND ND ND ND
Ethylbenzene ng/L ND 2100000 5.9 ND ND 35
Methylene Chloride pefL 140000 1600000 ND 39000 43000 45
Styrene ng/L ND ND ND ND ND ND
Tetrachloroethene ng/L 26000 16000000 42 17000 17000 58
Toluene ne/L 160000 33000000 190 120000 120000 49
trans-1,3-Dichloropropene ug/L ND ND ND ND ND ND
Trichloroethene MEfL 20000 ND ot 43000 42000 n
Vinyl Chloride ng/L ND ND ND ND ND ND
Aylenes {total) ug/T. 23000 12000000 26 23000 2000 17
Waet Chemistry
Alkalinity as CaCO3 mg/L - - - - - -
Chloride mg/L - - 58 - - 43
Ferrous Iron mg/L - - - - - _
Nitrate mg/L - - B3 - - 8.4
Nitrite mg/L - - 073 - - <0.10
Seluble Organic Carbon mg/L - - - - - -
Sulfate mg/L - - 4.7 - - 1.7
Sulfide mg/L - - - - - -
Total Organic Carbon mg/L - - - - - -
Metnls
Iron mg/L - - - - - -
Manganese - dissolved mg/L - - - - - -
Dissolved Pennanent Gnses
Carbon Dipxide mg/L - - 47 - - 62
Carbon Monoxide mg/L, - - <040 - - <040
Ethane ng/L - - 11000 - - 1400
Ethene ng/L - - 6000 - - 800
Hydrogen nM/L - - - -
Methane rgfL - - 82 - — 21
Nitrogen mg/L - - 17 - - 18
Oxygen mg/L - - 4 — - 75
ND = Not Detected

B = Analyte was found in an assoclated method blank
J - Analyte present. Reported value is estimated and may be not be precise,

wg/L - Micrograms per liter.
mg/L - Miltigrams per liter.
ng/ L. - Nanograms per liter.
nM/L - Nanomoles per liter.
—~ Naot analyzed.

* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of micrograms per kilogram (ug/kg).
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Trbie 2.

ERM

Ground Water Smunpling Results

Maryland Snud, Gravel, and Stone, Elkton, Maryland

Northem Depression Area

Parameter Unils TMW-3 TMW-4 SMW-12 SMW-13 SMWw-14
Volatile Organic Conponnds

1,1,1-Trichloroethane pg/L 13 130 84 ND ND
1,1,2,2-Tetrachloroethane pgfl ND ND ND ND ND
1,1,2-Trichloroethane g/l ND ND ND ND ND
1,1-Dichloroethane pg/L ND 26 70 ND ND
1,1-Dichloroethene wg/L ND 55 27 ND ND
1,2-Dichloroethane pg/L ND ND ND ND ND
1,2-Dichloroethene {total) ng/L ND 17 38 ND ND
1,2-Dichloropropane pg/Ll ND ND ND ND ND
1,4-Dichlorobenzene pe/Ll ND ND ND ND ND
2-Butanone rg/L ND ND ND ND ND
2-Hexanone ng/L ND ND ND ND ND
4-methyl-2-pentanone ng/L ND ND ND ND ND
Acetone ug/L 28 1% B 08 21 ND
Benzene pe/l ND 13 0.94 ND ND
Bromodichloromethane pg/L ND ND ND ND ND
Bromoform rg/L ND ND ND ND ND
Bromomethane ng/L ND ND ND ND ND
Carbon Disulfide ug/L ND ND ND ND ND
Carbon Tetrachloride ug/L ND ND ND ND ND
Chlorobenzene ng/L 0.44 2 25 04 ND
Chloroethane pg/L ND ND 29 ND ND
Chloroform ag/L ND 19 2 ND o3 B
Chloromethane ug/L ND ND NI ND ND
cis-1,3-Dichloropropene ng/L ND ND ND ND ND
Dibromochioromethane ng/L ND ND ND ND ND
Ethylbenzene pe/L ND ND 0.56 ND ND
Methylene Chloride pg/L ND 22 ND 038 0.3
Styrene pg/L ND ND ND ND ND
Tetrachloroethene pg/L 0.42 130 56 ND ND
Toluene ug/L 0.37 22 14 013 ND
trans-1,3-Dichloropropene pg/L ND ND ND ND ND
Trichloroethene ne/L 024 37 n ND ND
Vinyt Chloride pg/L ND bl 13 ND ND
Xylenes {total) pg/L 01 13 14 0.15 ND
Wet Chemistry

Alkalinity as CaCO3 mg/L <4 24 50 6 12
Chloride mg/L 41 16 14 a5 5.6
Fertous Iron mg/L <1 25 10 <1.0 <10
Nitrate mg/L 14 0.24 <0.10 05 042
Nitrite mg/L <010 <0.10 <10 <0.10 <0,10
Soluble Organic Carbon mg/L <2.0 <20 <2 7.6 62
Sulfate mg/L 12 16 40 25 B.1
Sulfide mg/L <20 <2.0 <20 <20 <2.0
Tatal Organic Carbon mg/L <20 <2.0 <20 <20 <20
Meials

Iron me/ 1L 0.19 n 14 <0.05 0.074
Manganese - dissolved mg/L 0.15 01 0.2 0.1 0.031
Dissolved Pernnnent Gnses

Carbon Dioxide mg/L 120 <0.60 19 28 13
Carbon Monoxide mg/L <0.40 - - <040 -
Bthane ng/L 210 <5.0 950 110 <5.0
Ethene ng/L 130 <5.0 1300 2 <50
Hydrogen nM/L - 16 0.69 - 1.7
Methane pg/L 8.8 .09 94 ol 0.4
Nitrogen mg/L 20 17 16 19 15
Oxygen mg/L 7.5 0.24 5.6 11 74
ND = Not Detected

B = Analyte was found in an assoclated method blank
I+ Analyte present. Reported value Is estimated and may be not be precise.

pg/L - Micrograms per llter.

mg/L - Milligrams per liter,
ng/L - Nanograms per liter.

nM/L - Nanomaoles per liter.

-- Nat analyzed.

* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of micrograms per kilogram (pg/kg).
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Tabie 2.

Ground Water Sampling Resnits

Muryland Saud, Gmvel, nud Stone, Elkcton, Maryland

Northern Depression Area

Parameter Unils SMW-15 SMW-15 (Dup) SMW-17 SMW-18A SMW-19A
Volatile Orgauic Compounds

1., 1-Trichloroethane wg/l NP NG 350 266 150
1.1,2,2-Tetrachloroethane pp/L ND ND ND ND ND
1.1,2-Trichloroethane ng/L ND ND 52 ND ND
1,1-Dichloroethane pg/L ND ND 180 &0 140
1,1-Dichloroethene ng/L ND ND 2.5 a7 24
1,2-Dichloroethane ug/L ND ND 12 As 25
1,2-Dichloroethene (total) ng/L ND ND 22 8.1 58
1,2-Dichloropropane pe/L ND ND ND ND ND
1,4-Dichlorobenzene ug/L ND ND ND ND ND
2-Butanone ug/L ND ND ND ND ND
2-Hexanone ng/L ND ND ND ND ND
4-methyl-2-pentanone BE/L ND ND ND ND ND
Acetone pg/L ND ND ND 2 8 ND
Benzene ng/L ND ND ND ND 44
Bromodichloromethane ng/L ND ND ND ND ND
Bromoform pe/L ND ND ND ND ND
Bromomethane pe/L ND ND ND ND ND
Carbon Disulflde ng/L ND ND ND ND ND
Carbon Tetrachloride ng/L ND ND ND ND ND
Chlorobenzene rg/L 018 ND 10 51 1] 38
Chloroethane ng/L ND ND 5.5 ND 26
Chloroform ug/L 22 21B 7 37 37
Chloromethane pg/l ND ND ND ND ND
cis-1,3-Dichloropropene ng/L ND ND ND ND ND
Dibromochloromethane ngfLl ND ND ND ND ND
Ethylbenzene rg/L ND ND x5 ND 36
Methylene Chloride pe/L 03 0.36] ND ND 7
Styrene ug/L ND ND ND ND ND
Tetrachloroethene pe/L en 011) 55 7.8 87
Toluene pg/L 0.15 ND %] ND 55
trans-1,3-Dichloropropene ng/L ND ND ND ND ND
Trichloroethene ug/L ND ND 45 27 20
Vinyl Chloride pg/L ND ND 96 ND 28
Xylenes (total) pg/L ND ND 93 ND 4
Wet Chemistry

Alkalinity as CaCQO3 mg/L <4 <4 200 <4 [
Chloride mg/L 79 78 94 59 20
Ferrous ron mg/L <1.0 <14 18 <1 16
Nitrate mg/L 22 2 024 38 <0.10
Nitrite mg/L <010 <0.10 <0.10 <0.1 <0.10
Soluble Organic Carbon mg/L 18 <20 n <2 <20
Sulfate mg/L 20 19 14 36 13
Sulfide mg/L <2.0 <20 <2.0 <20 <20
Total Organic Carbon mg/L <20 <2 23 <20 <20
Metnls

Tron mg/L <0.05 <0.05 43 0.99 65
Manganese - dissolved mg/L 0.067 0.066 0.77 0.12 on
Dissolved Permauent Gases

Carbon Dioxide mg/L 70 58 20 62 56
Carbon Monoxide mg/L - - - <04 <04
Ethane ng/L <5.0 <5.0 710 170 1800
Ethene ng/L <5.0 <5.0 2300 170 63000
Hydrogen nM/L 1 11 4.7 - -
Methane ng/L 0.04 0.04 160 18 14
Nitrogen mg/L 15 15 16 21 L]
Oxygen mg/L 6.5 6.1 5.6 9.4 26
ND = Not Detected

B = Analyte was found in an associated method blank
] - Analyte present. Reported value Is estimated and may be not be precise.

pg/ L - Micrograms per lter.
mg/L - Milligrams per liter,
ng/L - Nanograms per liter,
nM/L - Nanomoles per liter,
- Not analyzed,

* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in unlis of micrograms per kilogram {ug/kg).
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Table 2.

ERM

Ground Water Sminpling Results

Maryland Saud, Gravel, and Stane, Elktou, Maryland

Tond 02
Parameter Units TMW-55 TMW-5 SMW-7
Volatile Organic Compounds
1,1,1-Trichloroethane pg/L 32000 ND ND
1,1,2,2-Tetrachloroethane pg/L ND ND ND
1,1,2-Trichloroethane pg/L ND ND ND
1,1-Dichloroethane ng/L 670] 150 ND
1,1-Dichloroethene e/l ND ND ND
1,2-Dichloroethane pe/L ND ND ND
1,2-Dichioroethene (total} pg/L 600] ND ND
1.2-Dichloropropane g/l ND ND ND
14-Dichlorobenzene pgfLl ND ND ND
2.Butanone ng/L ND ND ND
2-Hexanone pg/L ND ND ND
4.methyl-2-pentanone pg/L 26000 ND ND
Acetone e/l 7300 1B ND ND
Benzene pg/L 1700]) 320 450
Bromodichloromethane ng/L 7208 ND ND
Bromaform gL N N ND
Bromomethane wg/L ND ND ND
Carbon Disulfide ng/L ND ND ND
Carbon Tetrachloride pg/L NI ND ND
Chlorobenzene ug/L 12000 5400 8500
Chlaroethane ng/L ND 780 1500
Chloroform pg/L 00 ),B 150 B ND
Chioromethane rg/L ND ND ND
¢is-1,3-Dichloropropene pg/L ND ND ND
Dibromochloromethane pg/L ND ND ND
Ethylbenzene ng/L 1000 ] 370 400
Methylene Chloride pg/L 29000 ND ND
Styrene pg/L ND ND ND
Tetrachloroethene g/l 7700 ND ND
Toluene pg/L 63000 13000 6700
trans-1,3-Dichloropropene mg/L ND ND ND
Trichloroethene ug/L 18000 ND ND
Vinyl Chloride ug/L ND ND ND
Aylenes {total) ng/L 5000 1700 1700
Wet Chemistry
Alkalinity as CaCO3 mg/L - 10 54
Chloride mg/L - 7 40
Ferrous Iron mg/L - 88 83
Nitrate mg/L - <0,10 <0.10
Nitrite mg/L - <0,10 <010
Soluble Organic Carbon mg/L - 30 99
Sulfate mg/L - <10 <1.0
Sulfide mg/L - <20 <20
Total Organlc Carbon mg/L. - ao 21
Metals
Iron mg/1, - 74 n
Manganese - dissolved mg/L - 034 016
Dissolved Penninent Grses
Carbon Dioxide mg/L - 64 38
Carbon Monoxide mg/L - - -
Ethane ng/L - 87000 460000
Ethene ng/L - 1100000 210000
Hydrogen nM/L - 29 14
Methane ng/L B 900 2400
Nitrogen mg/L - 14 14
Oxygen mEiL - 4.5 3.7
ND = Not Detected

B = Analyte was found in an associated method blank
] - Analyte present. Reported value is estimated and may be not be precise.

ng/L - Micrograms per liter,

mg/L - Milligrams per liter.
ng/L - Nanograms per liter,

nM/L - Nanomoles per liter.

—~ Not analyzed,

* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of micrograms per kilogram (ug/kg).
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Talble 2. Gronund Water Sminpling Results
Maryland Sond, Gravel, and Stone, Elfcton, Marpland

— Buried Waste Atea
Parameter TMW-65* TMW - 65-RE1 * TMW-¢é SMW - 24
Volatile Orgmitic Compounds
1,1,1-Trichloroethane 160000 510000 ND 18
1,1,2,2-Tetrachloroethane ND ND ND ND
- 1,1,2-Trichleroethane ND ND ND ND
1,1-Dichloroethane ND ND ND 12
1,1-Dichloroethene 9900 ] ND ND 1.2
1,2-Dichloroethane ND ND ND 32
1,2-Dichloroethene {total) ND ND ND 50
— 1,2-Dichloropropane ND ND ND ND
14-Dichlerobenzene pg/L ND ND ND
2-Butanone 31000 J ND ND ND
2.Hexanone ND ND ND ND
4-methyi-2-pentanone 320000 360000 ND ND
— Acetone 50000 91000] ND 57 B
Benzene 7200 ND 290 ND
Bromodichloromethane ND ND ND ND
Bromoform ND ND ND ND
Bromomethane ND ND ND ND
s Carbon Disulfide ND ND ND ND
Carbon Tetrachloride ND ND ND ND
Chiorobenzene 65000 360000 3700 0.92
Chloroethane ND ND 240 ND
Chloroform ND ND ND 0.55
— Chloromethane ND ND ND ND
cls-1,3-Dichloropropene ND ND ND ND
Dibromochloromethane ND ND ND ND
Ethylbenzene 5200 ] 40000 | 45 ND
Methylene Chloride 170000 170000 ND 0.77
_ Styrene ND ND ND ND
Tetrachloroethene 26000 240000 19 26
Toluene 92000 430000 77 ND
trans-1,3-Dichloropropene ND ND ND ND
Trichtoroethene 49000 180000 ND 27
Vinyl Chloride ND ND ND 19
e Xylenes (total) 32000 230000 3¢ ND
Wet Clientistry
Alkalinity as CaCO3 - - 140 <4.0
Chloride - - 27 3
— Ferrous Iron - - 2 <1.0
Nitrate - - <),10 <0.10
Nitrlte - - <0.10 <010
Soluble Organic Carbon - - 38 6.6
Suifare - - <14 1
— Sulfide - - <20 <2.0
Total Organic Carbon - - {2 <2
Metais
Iron - - 57 0.56
Manganese - dissolved - - 0.4 0.021
- Dissolved Pennanent Gases
Carbon Dioxide - - 76 17
Carbon Monoxide - - - -
Ethane - - 250000 210
— Ethene - - 710 53
Hydrogen - - 330 25
Methane - - 5600 0.14
Nitrogen - - 11 15
Oxygen - ~ 3.6 7.1
- ND = Net Detected

B = Analyte was found in an asspclated method blank

J - Analyte present. Reported value Is estimated and may be not be precise.
pg/ L - Micrograma per liter.

mg/L - Milligrams per liter.

ng/L - Nanograms per liter.

nM/L - Nanomoles per liter.

— Not analyzed.

* - This sample was collected for VOC fingerprint analysis of NAPL. Results are in units of micrograms per kilogram (ug/kg).

43410.01.01 - 11412002



magnitude) concentrations. The presence of vinyl chloride and
chloroethane in several of the downgradient wells is attributed to the
reductive dechlorination of PCE and TCA along the plume flow path.

Pond 02 Wet Area (Pond 02)

The Pond 02 principal threat area well TMW-5S, had the highest VOC
concentrations of the ground water samples. Toluene was the VOC
detected with the highest concentration at 63 mg/L. Several chlorinated
hydrocarbons were also present at concentrations greater than 10 mg/L
including methylene chloride, TCA, TCE and chlorobenzene. 4-methyl-2-
pentanone (MIBK) was also present with a concentration of 26 mg/L.
Many of the constituents detected in the shallow well were not detected in
the nearby deeper well, TMW-5. However, chloroethane, a daughter
product of TCA and DCA was present. In general, VOC concentrations

were reduced by an order of magnitude in the deeper well relative to the
shallow well.

Constituents detected in SMW-7, located downgradient of the PO2
principal threat area, were consistent with those identified in the principal
threat source area well (TMW-5). Concentrations of chloroethane (1.5
mg/L) and chlorobenzene (8.6 mg/L), which were the only chlorinated
organics identified in the sample, were similar or greater than their
corresponding levels in the TMW-5S principal threat area sample. Total
BTEX concentrations decreased from 71 mg/L (TMW-5S) to 9 mg/L
(SMW-7), hydraulically downgradient of the principal threat area.

Buried Waste Area (BWA)

The laboratory results confirmed the liquid sample collected from the
principal threat area well, TMW-6S, to be non-aqueous and containing 480
mg/kg of chlorinated organics {e.g., TCA, PCE, TCE and chlorobenzene),
401 mg/kg of aliphatic hydrocarbons (e.g., MEK and MIBK) and 136

mg/ kg of aromatic hydrocarbons. MIBK had the highest concentration at
320 mg/kg. With the exception of chlorobenzene (3.7 mg/L), the suite of
constituents present in the NAPL sample from TMW-6S were detected at
dissolved concentrations less than 0.5 mg/L in the adjacent deep well
TMW-6 ground water sample.

SMW-2A, located downgradient of the BWA source area, was also
sampled. Laboratory analysis showed few detections, all of which were at
significantly reduced levels relative to TMW-6 and the levels found in the
TMW-65 NAPL samples. The highest identified concentration was 0.05

ERM 14 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



mg/L for 1,2-DCE (total). A trace of vinyl chloride was also found to be
present in the downgradient well indicating complete reductive
dechlorination of PCE and TCE to be occurring in the BWA.
Chlorobenzene was also reduced to trace levels in the downgradient well.

3.2.2 General Chemistry

Ground water samples were analyzed for selected anions and intrinsic
biodegradation indicator parameters (e.g., dissolved permanent gases,
light hydrocarbons, select metals, and organic carbon). The resulting
information was then used in the development of a natural attenuation
study. A summary of these analytical results is presented in Table 2.

3.3 AQUIFER TEST RESULTS

On 10 and 11 May 2001, in-situ hydraulic conductivity tests were performed
on selected Upper Sand monitoring wells. Field methods for conducting the
tests are described below.

In-situ hydraulic conductivity tests were performed on the selected upper
sand monitoring wells to provide data for assessing the hydraulic
conductivity of the aquifer. Prior to conducting the test in each well, the
static water level was measured using an electronic water level indicator.
The in-situ hydraulic conductivity tests were performed by pumping the
well at a particular drawdown.

The tests were conducted as follows (Wilson, Cho, Beck and Vardy, 1997).
A 0.25-inch inside diameter polyethylene tube was inserted in the well
with the tip at an elevation 0.5 foot (15 cm) below the static water level. A
Solinst® peristaltic pump was used to pump water from the tube at a rate
that produced both water and air. Depending on the flow rate and
observed drawdown in the well the tube was then raised or lowered in
three inch increments to achieve the correct water and air mixture. The
well was then pumped until the flow rate came to equilibrium and the
time to collect 200 mL was measured. If the yield was very slow, the yield
in five minutes was measured. Specific capacity was calculated in
milliliters per second per centimeter of drawdown. The specific capacity
was multiplied by an empirical calibration factor, o, to estimate hydraulic
conductivity in centimeters per second (cm/sec).

ERM 15 MD SAND, GRAVEL & STONE/48410.23.01 -1/4/02



The empirical calibration factor o was calculated as follows:
a={1+In(z/2rw)]/2nz
where:
z is the screened interval below the water table and
2rw is the outer diameter of the well borehole.

Reduction and analysis of data collected during the hydraulic conductivity
tests was performed using the Wilson, Cho, Beck and Vardy (1997) method
for unconfined aquifers. The data collected from the tests was used to
estimate the hydraulic conductivity for the Upper Sand aquifer at specific
well Jocations. The hydraulic conductivity values calculated from the tests
are presented in Table 3.

As shown in Table 3, the single-well hydraulic conductivity tests
conducted by ERM in 2001 are in fairly good agreement with the slug tests
performed by AEPCO in 1985. The average (geometric mean) hydraulic
conductivity of 6.4 x 10 cm/sec (1.8 feet/day) also falls within the 103 to
105 cm/ sec range published for silty sands (Fetter, 1994; Freeze and
Cherry, 1979).

The average linear ground water velocity is the rate at which ground
water moves between two points. The average linear velocity of ground
water at the site can be calculated using the following equation:
ve = (Knx dh/dl) / ne

where:

ve is the effective ground water velocity (L/T);

K1 is the hydraulic conductivity (L/T);

dh/dl is the hydraulic gradient (dimensionless); and

ne is the effective porosity (dimensionless).
For example, using site specific values for hydraulic gradient of 0.013, an

average hydraulic conductivity of 9 x 104 cm/sec (2.6 feet/ day), and an
estimated effective porosity of 0.36, the average linear ground water
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velocity in the Upper Sand aquifer at the Northern Depression Area is
approximately 34 feet/year.
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4.0

4.1

DATA EVALUATION

The data from fifteen locations (water table wells in the principal threat
areas were excluded) was entered into the AFCEE scoring table. This
scoring served as the initial screening of the extent to which natural
biodegradation, through reductive dechlorination, is degrading
chlorinated hydrocarbons in the Upper Sand, at each sample location.

AFCEE SCORING AND NATURAL ATTENUATION

The AFCEE screening spreadsheet calculated a relative “score” for each
ground water sample analyzed based on the geochemical conditions and
presence or absence of daughter products. This allowed for a semi-
quantitative assessment of biodegradation of chlorinated organic
compounds in different areas of the Upper Sand aquifer. Table 4 contains
the AFCEE scoring for selected wells sampled at the site. Figure 3 shows
the well locations and the associated AFCEE scoring for each well.

A score of 15 points or greater suggests that there is adequate evidence
that biodegradation {via reductive dechlorination) is occurring in the
ground water at the location where that sample was collected. A score of
20 or better indicates strong evidence that biodegradation of chlorinated
hydrocarbons is occurring. Of the 15 samples screened using the AFCEE
scoring, seven indicated that there is adequate to strong evidence that
biodegradation is occurring along the main ground water flowpath
downgradient of each of the three principal threat areas.

Northern Depression Area (NDA)

The deep wells at NDA, TMW-1 and TMW-2, indicate that there is limited
evidence for anaerobic biodegradation within the NDA. The ground
water sample collected from temporary well TMW-2S was not included in
the AFCEE screening since it was located immediately within the source

hot spot, and light-NAPL (LNAPL) was present on the water table at
TMW-1S.

Of the eleven remaining monitoring wells tested in this area of the site,
extensive and complete dechlorination occurs downgradient near wells
SMW-12, SMW-17 and SMW-19A with less complete dechlorination in
TMW-4. With the exception of SMW-17, these wells are located along the
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Table 4.

Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural Score Interpretation NDA NDA NDA
Attenuation Inadvquate exidence for anacritie bisdegradation® of chlofinated orgamicd TMW-1 TMW-2 TMW-3
Screening Limited evidvnce For anacrobic bindegradation® of chlonnated rgames
|Protocol dey detice foe anderobic brodegradatinn® of cbharinated veganics Score: _ Score: — Score: -
Serving vvidunce for anaezobic biodegradation? of <hlrinated organice
Concentration in Points Meints Points
Analysis Mot Contam. Zone Iaterpretation Awarded Awarded Awarded
[Oxyygen® 0.5 my/L Tolerated, suppresses the reductive pathway at higher No ] Nev B Nev 1]
concentrahiony
=5mg /L Not tolerated; howsever, YC may be oxidized acrobically Na il N [} Yus -3
MNitrate* <l mg/L At highuer concentrations may compete with reductive Na i) N ) Nur 1]
thway
Teon 17 STmg/L Rednchve pathway possible; VO may be mxidized ander Yoo 3 Vs 3 Nor 0
Fe{lll}-reducing conditions
[Sulfate* <2vmg /L At higher concentrations may compete with reductive Yos 2 Yus 2 Yes 2
pathway
Sulfide* = my/L Reductive pathway possible NA [} NA " No "
Muthane® <05 my/L VC owidizes Yos 0 Yun [l Yes i}
0.5 my/L Ultimate reductive daughter preduct, VO Accumulates Nir [} Mo 0 Nao i
(Oxidation <5 millivelts (mV) Reductive pathway possible You 1 Yes 1 MNar iy
Rexduction
Potential* (ORT) <-1mY pathway likely Yes 2 Yoo 2 No [}
pH* S5<pH<Y Crptimal range for reductive pathway Yos [i} Yoo 1] Nov ]
5>pH =9 Outside ophimal range for redochive pathway Nt [}] N 1] Yes -2
TOC >20mp /L Carbon and erergy seurce; drives dechlonmation; can be NA i NA [ No [l
natural or antheopgzenic
Temperature® 2T At T >20°C biochemical process is acceleratid MNer 1} Mo 0 No 1]
(Carbom Dioice »2x bachground Ulhimate oxadative daughter product N [} N [ No il
Alkalinity =% packground Results from nterachon of carbon dinade with aquifer NA it NA 1] N [
miwerals
Chionder >2x background Dauphter pricduct of organic chiorme Nov T Nov 0 T W
Hydrogon akt Recluctive pativway pussiile, VO may accumiotate NA W WA ] NA ]
<l nM VO oxicized NA 0 NA a NA 1]
[oTEX" 1 mg/L Carbon and energy source; drives dechlorination You 2 No a No 4
rCE* Material released Yes 1] Yy [i] Yos [}
[TCE* Maturial released Yex [0 Yeu a Yus [
Daughter prixduct of PCE ™ No 0 Nov ] Na 1
DCE* Material releasid No [l N [i] Nuo §)
Caughter product of TCE. 1f o5 is greater than No 1] [ a Na 1]
B of total DCE it iy likety a daughter product of
TCE*. 1,1-DCE can be a chem. reaction product of TCA
S Material released Nu a No i No [}
Daughter praduct of DCE® No 0 N a No 1t
1.1.1- Matenial released Yy 0 Yos Q Yos [
Trichlorocthane®
DCA Caughter product of TCA under reducing conditions Yes 2 Yos 2 N [
Carbon Material released No 1 Nor [ N [
Tetrachlonide
[Chiorocthanc: Daughter product of DCA vr Y0 under roducing comaitions N ] N 0 N il
Ethene / Ethane 000 my /L Daughter product of VC /ethene NA ] NA [ NA 0]
1 mg/L Daughter product of VO /ethene NA [l NA [} Na 1]
(Chloraform Material released Yes ] Yos " N 0
Daughter product of Carbon Tetrachlonide No o N [ No 0
[ Dichluroirethane) Material refeased Yos i} Yo it No 1]
Methylene Chionde
Dawghter prixd uct of Chiarotorm Yo 2 Yen 2 N o
Notes:

NA - Notavailable. Sample not collected

* Required analysis,

a/ Points awarded oaly i it can be shown that the constituent is a daughter product

Page 1of 6




Table 4.

Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening

Protocol

Interpretation

NDA

NDA

NDA

inadequate evidence for anaceobie bindegradation® of chlorinsnsd organics

TMW-4

SMW-12

SMW-13

Limited evidemee for anaerobic busdegradation® of chlorinated rganice

Aduquaty eeidvnce for anacrobic bivdugtadation® of chlorinated organics

score: [ scor-: SN s NN

g evidene For anderobic bissdegradarion® of chi d organics
Concentration in Points Points Pois.
Analysis Must Contam. Zome Interpretation Awarded Awarded Awarded
Ohypent <05 mg/L Tulerated, suppresses the reductive pathway at higher Yoy 3 No [U N 1]
cancentrations
>Smg/L Nut tolerated; howeyer, VO may be oxidized aerobncally No a Mo [} Yes -3
Nitrare* <l eg/L At higher concentrations may compete with reductive Yos 2 Yoy 2 Yos 2
thway
Irop 11* >Tmp/l Reduchive pathway possible; VO may be oxidized under Yos 3 Yo k) No a
Feil)-reducing comditions,
Sulfate® <20 mp/L At higher concentrations may compete with reduchve Yus F Nar [i] N il
athwal
Sulfide® >1Tmg/L Reductive pathway possible N i) N it N [0
Methane® <05 my/L YT oxidizes Yeu 1] Yea [ Yes [}
05 mg/l. Ultimate reductive daughier product, VO Accumulates Na [1] Nov i No n
(Chadation <5) milhivolts (mV) Reductive pathway possible Yoes 1 You 1 No 1}
Reductuw
Poteatial® (ORI <MV Reduchive pathway likely Yos 2 No [ Nov 1]
pH* 5<pH<¥ Optimal range for reductive pathway Yoy a Yos [ Na u
5>pH >y (Qutside optimal eange for reductive pathway Na il N 1 Yoes -2
TOC > mg/L (Carbon and energy source; drives dechlofination; can be Ny i Ny i) Nu o
|matural or anthropogente
Temperature® =200C At T 2200°C biochenucal process is aceeleratind No [} N M Ny [l
Carbon Dioxide 22x background Llbmate vaidative daughter product No 0] Nov n No 1]
Alkalinity »?x background Results from interaction of carbon dioxide with aguifer Yoes 1 You 1 Yeu 1
mingrals
[Chloride* >2x hackground Daughier product of organic chiorine No a No [ N i
Hydrogen =1 nM Reductive pathway possible, VO may accumulate Yo i Ne [ NA [i]
J‘ <TnM VC madlized N it Yes [0 NA 0
BYEX" =1 mg/L [Carbon ard energy source; drives dechlorination No [} Nor 1] N 1]
MCE* Material released Yos [ Yeu [0 Nov 0
TCE" IMaterial released Yoy 0 You i} Nu [
Daughver product of PCE™ Yes 2 Yos 2 Nur 0
DCE* Material released No a No [0 No if
Dasghter product of TCE. IF ¢is is greator than Yos 2 Yos 2 N 1
8% of ttad DCE it is likely a daugghter product of
TCE*; 1,1-DCE can be a chem, reaction product of TCA
Ve Material relcased N [0 N [} Noy ]
Caughter product of DCEY Yos 2 Yes 2 No i
LLI1- Matcerial released Yo ] Yes 0 No i
[Trichlorocthane®
DCA Daughter prodduct of TCA under reducing corkditions Yos 2 Yos F] Yos 2
[Carbon Material released No 1] Ne 1] Ne 1]
Tetrachloride
[ hlormethane® Daughter product of DCA or Y€ undet reducing condikions No i Yos F] Nu i]
[Eene7Eane >0 mp/l. Dawghter product of v 7ethone T 0 Ner [} Nov "
L1 /L Daughter product of VC/ethene Nu 1] Mo [ No 0
Chloroform Material released Yes 1] Yo 1] No 0
Daughter product of Carbon Tetrachloride No [i] No [i] Ne [i]
i Dichloromethane) Material released Nu [i] ™o 0 No [i]
Methylene Chlaride
Daughter product of Chioroform Yos 2 N [ Yos H
Notes:

NA - Not available. Sample not collected

* Requined analysis,

a/ Points awarded only if it can be shown that the constituent is a daughter product
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Table 4.

Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural
Attenuation
Screening

Protocol

Interpretation

NDA

NDA

NDA

Inadequate evideme for anaerobic budsgradanion” of chlonnated nrgames

SMW-14

SMW.15

Lamited evidence For anacrobic budegradation® of chlsnnated 1

Adeg dences b anaerbe biedegradation® oof

Strong exidence for anaerobic bidegradation® of chloeinated organics

SMW-17

Concentration in Points Points Points
Analysis Must Contam, Zomw Interpretation Awarded Awarded Awarded
Onygen® <05 mg/L Julerated, suppresses the reductive pathway at higher No i} No 1] No i
jconcentrationy
>5my /1. (Not tolerated; however, YC may be oxidized acrobacally Yes -3 Yus <3 Yo A
Nitrate* <l mg/L At higher concentrations may compete with reductive Yus 2 No 0 You 2
athway
Iron 11 >lmy/L Reductive pathway possible; VC may be exidized under N &l Nu Bl Yos 3
Far 111}-reducing conditiuns
Sulfat:® <A o/l At higher comcentrationy may compete with reductive You 2 N [0 Yos 2
athway
Sulfide” >imgsL Ruductive pathway possible Nov 5 Ner 0 ) [
Metharne® <5 myg/L VC oadizues Yeu [} Yos 0] Yeu [}
0.5 my /L Ulbimate reductive daughter product, VO Accumulates No [ Mo 0 No [0
Oxidation <50 illividles imV} Roductive pathway possinhe No [i) No 1] No [
Reduction
Potential® {ORP) <-1NmV Reductive pathway likely No il Na 1] No i}
pH* SepHcy [Optimal range tor reductive pathway Yos 0 No a Yes a
5> pH >4 [Outside optimal range for reductive pathway Nat 1] You -2 Na )
[TOC >0 mp/L Carbon and energy saurce, drivis dechlormation; can be No 1] M [1] Nov 0
natural ur anthropogenic
Tempuratare® 20 At T »200'C biochemical process 15 acceleratmd No [} No U Nay "
FCarbon Dioxide =2x background Ultimate oxidative daughter product No il No 0 No [
Alkalinity »2x backpround TResults from interacton of carbon tioxide with agquiter Yos 1 Ner 0 Yos 1
minerals
[Chionder >2x background Daughter product of orgamic chlorng Nor [ Ner o N ]
Hydrugen =1 nM _Rt\luctive pathway possible, VC may accurnulate Yos a N [} Ve 3
<1nM VO oxidized No 0] Yo [} Ny 1]
BTEX* .1 mg /L Carbon and energy source; drives dechionnabion N [} No [0 Yes 2
ICE* Materiai robeased No [ Yos [ Yes [
TCE* Material redeased No [i] N ] Yos i
Daughter product of PCE No a N it Yes 7
DCE* Matenial released No ] N ) Ner ]
Daughter product of TCE. 1 a1 15 greator than Nor T Nor 0 N 2
W of matal DCE it is likely a daughtoe product of
TCE": 1.1-DCE can b a chern. reaction priduct of TCA
s Matenal released Ner [} No [i] No i}
Daughter product of DCE* No 0 No 0 Yos 2
11.1- Material released No il N [i] Yus i
Trichloroethane®
DA Daughter product of TCA under reducing conditions No [ Ner 1} Yes 2
[Carbon Material coloased Na t N [} Mo 1]
Tetrachionde
(Chloroethane® Caughter product of DCA or VC under reducing comdibions N> [} N 0 Yeu 2
Ethence/Ethanc B Caughter product of ¥C /othene No 1] Nuo ] Nu i)
>0l mg/L Daughter product of ¥ /ethene No 1] Nu [ Nu [
[Chloroform Material rebeased Niy a Yos 0 Yos [l
Daughter product of Catbon Tetrachlonde No 0 Nev T Ner 0
( Cichloromethane} Material redeased No [i] N+ ] Nex ]
Mothy lene Chloride
Daughtor product of Chilproform Nov i} Yes 7 No 1

Nutes:
NA -
* Required analysis.

ot available. Samgple not collected

A/ Paints awarded oaly if it can be shewn that the constituent is a daughter produat
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Table 4,

Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural Interpretation NDA NDA
Altenuation Inadequate evidenee lor anaerebis bicdegradation® of chlonnakat organics SMW-18A SMW-19A
Screening Limited evidenes for anaerbne bivdugradation® of chlonnated srganiss
1I’rotocol Adequate evidence For anavrbie bidrgradaon® of chiornaked vrganics Score: - Score: ‘
Strong cvidence G anaerbic bivdegtradation® of chlorinaied rganics
Concentration in Peints Painis
Analysis Mot Contam. Zone interpretation Awarded Awarded
Oxypen® <05 mg/L Tulerated, suppresses the neductive pathway at higher Nt 0] No i
concentrations
>5mg /L Not telerated; however, VC may be ooadized acrobically Yes -3 No )
Mitrate” <1 mg/L At higher concentrations may compete with reductive New [} Yos F]
pathway
lron H* >l mgsL Reductive pathway possibie; VO may be oxdized under Moy 0 Yos K
Felllli-roducing conditions
Sulfate” < 2reng/L At kigher concentrations may cormrpete with raductive R [ You H
pathway
Sulfide® >l mg/L Reductive pathway possible Nu 1] Ni» i
Methane* <05 my /L VT oxidizes Yo 0 Yey i
115 mg /L Ultimate reductive daugheer product, YO Accumulates No [ No 1]
[Oxiclation <8 millivolts {mV) Reductive pathway possible Mo [} TNy ]
Reductivn
Totential® €ORM) <1y Reductive pathway likely No 0 No 0
pH* SecpH <y Optimal range for reductive pathway N [0} Yo 1]
=P Datsicle agtrmal rarige for roductos pathway Yoo £ Ner T
TOC =20 my/L. Carbon and energy sowree; drives dechiorination; can be No [0 Ner Qa
natural wr anthropogenic
Temperature? >HFC At T 220°C biochemical process 15 accelerated No 0 Ner ]
(Carben Dioxide 22x background Ulbmate uxidative daughter product No 0 N [
Alkahnity 2 In Dackground | Rusulls From nteraction of cartuon dromide with aquifer N 0 Y 1
minerals
(Chiorde* 22x background Daughter product of organic chlorine N 0 No 0
Hydregen >1 nh Redudtive pathway possible, VO may accumulate NA& n NA [
<M YV oxutized NA [H NA 4
LBTEX‘ 0.1 mg /L Carbon and energy source; drives dechlorination No 0] Nov 0
PCE* Material released Yo [ Yoo iy
TCE* Matenial released You 0 Yoo [}
Daughter prixduct of PCE ™ Yo 2 Yos 2
DCE* Material released N 1] Ne 0
{Daughter product uf TCE. I ais 1s greater than Yos 2 Yo 2
B of tal DCE itis likely o daughter product of
TCE; 1,1-DCE can be 4 el reaction groduct of TCA
Ve Matorial released Nao 0] Mo [i]
Daughter product of DCEY No [\ Yey 2z
1.1 Maturial released Vs [0 Yeu 0
Trichisroethane®
DC A Caughter preduct of TCA under reducing conditions Yes 2 Yoy 2
Carbon Material released Ny [0 Na 0
Tetrachlonde
Chicrethane Daughter product of DC A ae VC under reducing conditions N n Yos ]
Ethene 7 Ethane 2001 mg/L Daughter product of YC /ethene No» [k Yos 2
=01 mg/l. Daughter product of VC /ethene ) " BNew ]
[Chluroform Material released Yos [ Yos [}
Daughter product of Carbon Tetrachlonde No 1] Nov ]
(Dichleromethane) Material released No ) Nu ]
Methylene Chloride
Taughtor productof Chinrofornm N i Yow 7

Notes

NA - Not avaitable. Sample not collechsd,

* Required analysis.

a/ Points awarded only if it can be shown that the constituent is a daughter profuct.
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Table 4.

Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

Natural Interpretation PO2 P02
Altenuation Tnadequate evidence bor anaerobic bissdegradaton® of chlonnated srgani - TMW-5 SMW.T
Screening Limited evidence e anamobi biodegrad ation® ot chlornahd orgatics
Protocol Adeguate evidence for Anacrabic bivdegradation” . shlonnaed srganise Score: Score:
Strong cvidence fir ansrolric biodegradation” of chlorinated rganice
Concentration in oints Paints
Anaiysis Most Contam. Zone Interpretation Awarded Awarded
[Crygen® <05 mg/L Tolerated, suppresses the raductive pathway at lugher Nor [ Nu 0
[concentrations
>Smy /L Not tolerated; hawever, VO may be oxidized acrobically No ] N 0
Nitrate* <lLwg/L Al higher concentrations may compete with reductive Yos 2 Yes 2
athway
Troiy T1* > myg /L Reductive pathway possible; VO may be osadized under Yos K Yos R
Fe(lll}-reducing cond itiwons
[Futfate” 20 myp/L AL gher voncertralons may compete with reluchive Yos B Yos F]
athway
Suitide® >l mg/L Reductive pathway possible No a N )
Muthane* (L5 my /L VO oxidizes No a Na a
05 mg/L Ulimate reductive daughter product, VO Accumulates Yox 3 Yos K
[Chidatiom <8 millivolts fmV) Reductive pathway possible Yes 1 Yes 1
Reduction
Potential® {ORP) < 100my Redictive pathway hkely Ny [il No 0
pH* S<pHey Optiral range for reductive pathway Yos 0 Yos [
5> pH 24 Outside optimal range for reductive pathway Mo i Nu [0
TOC =20 mg/L [Carbiom and energy source; drives dechlommahon; can be Yus 2 Mo {9
natural or anthropegenic
Temperature® =HC At T >20°C biechemical process s accelerated Ner 4] N u
(Carbon Dioxide >2x background Ultimate axidabyve daughter product N [} Na i)
Alkalinity 2% backgroumd rﬁusulb From interachon of carbon dioxide with agquifer Yoy 1 Yos 1
minerals
Chionde 2% Backgrourd Daughter proaduct of organic chiorine Nor 0 e 0
Hydrogen >l nM rRudunwv pathway possible, VC may accurnulate Yeu 3 Yo 3
<l nM VC axidized Nu [} Na ]
[BTEX? ALY g/l [Carbon and energy source; drives dechlonnation Yes 2 Yo 2
rCE” Matenial released Nu [ No [
TCE" Material released Nov 1] No 1]
Daughber product of PCE* No 0 Nov 0
DCE* Matenial released No 1] L) 0]
Daughter product of TCE. [f is is yrecater than No [i] No ]
8% of total DCE it 1s likely a daughter product of
TCE*';1,1-DCE can be a chem reaction product of TCA
VC Material released Nix [i} No [l
Daughter product of DCE* No Qa No 4
LLi- Matcrial released No 0 No [
Trichleroetbane®
DCA Daughter product of TCA under reducing conditions Tes ] No 1]
[Carbun Material released Ny a No a
Totrachloride
[Chloroethane® Daughter product of DCA or VC under reducing condifions Yo 2 You 2
Fthene 7 Ethane 001 mp/L Gaughter product of ¥C 7efhene Yes H You 7
1 mp/L Daughter product of VC fethene Yos 3 Yos 3
[Chlnroform Material released Yes i) No a
Daughter product of Carbon Tetrachloride Ner [i] N ]
(Dichluromethanc) Matvrial relvased Nur 1] Na o
Methylene Chionde
Daughter product of Chioroform Ner [} Nes [l
Nates:

NA - Not available. Sample not collected,

* Required analysis.

a/ Points awarded only if it can be shown that the constituent 15 a daughter product
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Table 4.

Natural Attenuation Screening for Selected Monitoring Wells
Maryland Sand, Gravel & Stone, Elkton, Maryland

[Nataral Score Interpretation BWA BWA
Attenuation Inadegquate evidence for anaorolse biodegtadatun® of chlorinsesd srganics TMW-6 SMW-2A
Screening Limited vidvnce for anaveobie budvgradtivn of chlorinated wrgamics
Protocol Adequa dvmce bar anavrobic bivdugradation® of chlimaged ofganics Score: _ Scaore: _

Strong cvidence for snaerobic hidegradation” of chivnnatesd orgames
Concentration in Points Paints
Analysis Mt Contam. Zone Interpretation Awarded Awarded
[Oxygen® 0.5 mg /L Tolerated, suppresses the reduchive pathway at higher No 1] No 1]
jconcentrations
25my/L Mot tolerated; however, VO may be osadized avrobically No 0 Yo A
Nitrate* <l mg/L At higher conventrations may compete with reductive Yos 2 Yo 2
athway
Tron 11* >l mg/L IRvduchvc pathway possible; VO may be oxsdized under Yus 3 No [
Fedll-red ueing conditions
[Futfares <2 mg /L A Fugher comeentralions may compete with roductive Yos 7 Yes T
pathway
[Sultide® >l mg/L Reductive pathway poassible Nes [ No il
Moethane® <015 my /L VC oxidizes Nex 0 Yo 0
05 mg/L Ultimate reductive daughter product, YO Accumulates Yos 3 Nu il

POxidation <5 mitlivolts fmYy'y Recuctive pathway possible Yis 1 No i}

[Reduction
Fotential* {ORM) <-Himy Reductive pathway likely N ] No ]
pH* ScpH<ay (Optimal range for reductive pathway Yoy [ Yos 1]

5= pH>9 Outside optimal range tor od uctive pathway No i No a
TOC »Hrmg /L (Carbon and energy source; drives dechlorinabion; can be N [i] No a
natural or anthropesenic
Temperature® 2T AL T =20°C biochenmical process is aceelerated No ] No 3]
[Carbon Choxide >2x backgrouml Ultimate oxidative daughter product Noy [i] Na 0
Alkalinity >2x background Results from interachion of carbon dioxide with aquifer Yes 1 N [il
minerals
[Chlonde* »2x backpround Daughter product of organic chloringe No i) Nex [l
Hydrogen =1 nM Reductive pathway pusmible, VO may accumulate Yes 3 Yo 3
<l nM VC oadized No 1] N [l
BTEX® >0 mg/L Carbon and energy source; dnives dechlorination Yes 2 Nev it
FCE" Material refeased Yes [i] Yo if
TCE" Materal released No [ N [0
Daughtur product of PCE ~ No I Yoo 2
DCE* Material relvased No ] No [}
Daughtet product of TCE. s 15 greater than No [ Yo 2
80% of total DCE itis likety a daughter product of
TCE*'; 1,1-DCE can be a chom. reaction prduct ot TCA
e Material released No [ Nov [i]
Daughter product of DCEY Na Qa Yes 2
1.1,1- Material released No 0 Yus 0
[Trichloroethane®
DA Daughter product of TCA under reducing conditons No 0 You 2
jCarbon Material released No a No [i]
Tetrachloride
[Chloeoethanc® Daughter product of DCA or VO under reducing conditeons Yex 2 Mo 0
[Ethere/ Ethane 001 mg/L Daughter product of VC /ethene Yos 2 No "
S0 mg/L Daughter product of VC /ethene Vos I Ner [
Chlorofsrm Material released N 0 Yoy 0
Caughter product of Carbon Tetrachloride N 0 No il
(Dichluromethanc) Material released Nu [1] No 0
Mothylene Chloride
Daughter product of Chioroform Nax [ You 2
Notes:

NA - Not available. Sample not eollected.

* Reguired analysis.

a/ Ponts awarded unly if it can be shown that the constituent 1s a daughter produd
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main flowpath downgradient from the principal threat area. SMW-17 is
located approximately 200 feet south of the flowpath centerline based on
the potentiometric surface developed from water level data collected on 6
March 2000. Historically, as on 23 September 1999, SMW-17 has received
direct flow from the NDA principal threat area and may explain the
elevated concentrations observed at this well. At well SMW-18A, the
analytical data did show complete aerobic degradation of vinyl chloride
and chloroethane to ethene and ethane is occurring. In addition to the
chlorinated ethenes and ethanes, chlorobenzene showed strong evidence
of degradation in this area.

The remaining four wells [TMW-3, SMW-13, SMW-14 and SMW-15
(upgradient sample)] are located around the perimeter of the dissolved
chlorinated hydrocarbon plume and indicated oxidizing and/or aerobic
conditions. Although anaerobic degradation is not likely occurring at
these locations, the VOC data do suggest that aerobic degradation of vinyl
chloride is occurring. Downgradient monitoring wells SMW-13 and
SMW-14 are not contaminated with chlorinated VOCs.

Pond 02 Wet Area (Pond 02)

The ground water sample collected from Pond 02 principal threat area
temporary well TMW-55 was not included in the AFCEE screening since it
was located immediately within the source hot spot. The remaining well
in this area, TMW-5, and the downgradient well, SMW-7, both showed
strong evidence for anaerobic biodegradation of chlorinated ethanes. The
parent compounds were not detected in ground water samples collected
from either of these wells. Chlorobenzene concentrations remained

relatively stable along the plume flowpath and do not show evidence of
attenuation.

Buried Waste Area (BWA)

TMW-6 in the principal threat area at BWA showed strong evidence of
anaerobic biodegradation with conversion of chloroethane to ethane, but
only a trace of ethene was detected from degradation of the PCE. The
downgradient well, SMW-2A, also showed limited transformation of TCA
to 1,1-DCE with a trace ethane and PCE transformation to vinyl chloride
with a trace of ethene. Chlorobenzene also showed significant evidence of
degradation along the plume flowpath. Concentrations of chlorobenzene
were reduced from 3.7 mg/L (TMW-6) to less than 1 pg/L (SMW-2A).
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4.2

A ground water sample was not collected from temporary well TMW-6S
due to the presence of a dense-NAPL (DNAPL) present in the well.
Consequently this well was not included in the AFCEE screening,

NATURAL ATTENUATION RATE ESTIMATES

The determination of whether biodegradation is occurring was the initial
step in the screening protocol (EPA, 1998). Since the initial scoring
indicated that there is adequate to strong evidence of biodegradation, the

rate of attenuation relative to the rate of contaminant transport in ground
water was quantified.

The one-dimensional, analytic solute transport model BIOCHLOR v 2.0
(EPA, 2001) was used to estimate the natural attenuation rate constants for
chlorinated ethenes and chlorobenzene at the NDA. Selected wells
located along the principal ground water flowpath emanating from the
NDA principal threat area were used to determine the attenuation rates.
The aqueous concentrations of TCE and PCE in well TMW-25 were used
as the source area concentrations for the simulation. Based on the
geometry of the principal threat area and detection of LNAPL at NDA-11
and TMW-1S a source width of 30 feet was selected. The source thickness
was assumed to be 1 foot thick. Site-specific values for ground water
velocity, soil bulk density and organic carbon content were used in the
model. A coefficient of dispersion was estimated using the Xu and
Eckstein relationship with flow path length included within BIOCHLOR.
A summary of BIOCHLOR input parameters is contained in Table 5.

To calculate the natural attenuation rate constants the data simulated by
BIOCHLOR was adjusted to best fit the recent field data collected from
downgradient wells SMW-19A, SMW-12, SMW-18A and TMW-4. To
adjust the simulated data the degradation rate constant for each
constituent was increased while the site-specific hydrogeological
parameters (e.g., dispersion, velocity, retardation, etc.) remained
unchanged. The natural attenuation rate constants and half-lives for the
chlorinated ethenes and chlorobenzene are summarized below.
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Table5. Summary of BIOCHLOR Input Parameters and Rational

Maryland Sand, Gravel and Stone, Elkton, Maryland

Data Type Parameter Value Source of Data / Rational

Hydrogeology Hydraulic Conductivity 9x10* {cm/ sec) - Calculated from single well
drawdown lests performed by ERM in
May 2001.

Hydraulic Gradient 0.011 (ft/ft) - Calculated from May 2001 ground
water elevation data.

Effective Porosity 0.36 - Estimated from site specific soil bulk
density values.

Seepage Velocity 28.5 (ft/year) ~ Calculated from V=Ki/n.

Dispersion Longitudinal Dispersivity 19.8 (1) - Based on Xu and Eckstein

Transverse Dispersivity 1.98 (ft) ~0.1 x long. Dispersivity

Vertical Dispersivity B (ft) - Assume vertical dispersivity is
negligable and plume thickness is the
depth of aquifer.

Adsorption TCE Retardation Factor 1 - Calculated from R=1+K*f,*pp,/ 10

Aquifer Matrix Bulk Density 1.67 (kg/L) - Laboratory analysis.
foc 25E-4 - Laboratory analysis.
Koc (Chlorobenzene) 331 L/kg, 47 L/ kg - Literature correlation.
Koc (Methylene Chloride) 9L/kg
Koc (Ethenes) PCE-209L/kg, TCE - 87 L/kg,
DCE-49L/kg VC-3L/kg
Koc (Ethanes) TCA - 151 L/kg, DCA - 30
L/kg, CA-3L/kg
General Modeted Area Length 600 (ft) - Based on area of affected ground
Modeled Area Width 225 (fr) water plume.
Simulation Time 32 (years) - Elapsed time of contamination in the
subsurface (1969-2001).

Source Data Thickness 1 (fr) - Based on evidence of LNAPL at
adjacent well TMW-15. Not a sensitive
parameter in the model.

Width 30 (ft) - Based on geometry of NDA and soil
sampling results
Chlorobenzene Concentration 57 (mg/L) - Dissolved concentration at source
Methylene Chloride 43 (mg/L) area well TMW.2S,
Concentration
1,1,1-TCA Concentration 74 (mg/L})
PCE Concentration 17 (mg/L)
TCE Concentration 43 (mg/L)
Actual Data Distance From Source (feet) 410 467 507 547 - Based on observed concentrations at
PCE Conc. (mg/L) 0.087 0056 0130 0.008 site near centerline of plume.
TCE Cone. (mg/L) 0020 0022 0037 0027
1,2-DCE Conc. (mg/L) 0058 0038 0017 0.008
VC Conc. (mg/L} 0028 0013 0071 0.000
Ethene Conc. (mg/L) 0063 0001 0000 0000
1,1,1-TCA Cone. (mg/L) 0150 0.084 0130 0.260
1,1-DCA Conc. (mg/L) 0140 0070 0026 0.600
CA Conc. (mg/L) 0026 0003 0.000 0.000
Chlorobenzene Conc, (mg/L) 0025 0038 0021 0005
Methylene Chloride Conc. (mg/L)0.007 0000 0.002 0.000




BIOCHLOR Natural Attenuation Rate Estimates

1st Order Published Ranges of

Loss Rate Half-Life Half-lives!

(1/year)  (years) (years)

Aerobic Anaerobic

PCE 0.32 2.20 1.0-20>2 03-4.5
TCE 0.58 1.20 05-1.0 09-45=
1,2-DCE 1.26 0.55 02-79a 03-20
Vinyl Chloride 1.87 0.37 0.08-0.5 0.2-79a
1,1,1-TCA 0.43 1.63 04-152 1.5-3.0
1,1-DCA 0.73 0.95 02-042 04-17
Chloroethane 346 0.20 0.04-022 0.08 -0.3
Methylene Chloride 0.69 1.00 0.04-0.2s 0.08 -0.3
Chlorobenzene 0.51 1.35 04-08a 08-16

1 Reported @ values are ground water half-lives. All other values are for aqueous biodegradation. All values
are reported in Howard et al.., (1991)..

The half-life reflects the time it will take for a given contaminant to reduce
its concentration by 50 percent. For example, if it takes 2.4 years for
ground water to reach a well downgradient of a source area (100 mg/L)
the concentration of TCE (based on a half-life of 1.2 years) in that well will
be 25 mg/L.
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5.0

SUMMARY

The following information was obtained from the ground water
biodegradation screening investigation.

1. Aquifer test data indicate the hydraulic conductivity of the Upper
Sand Aquifer was on the order of 10- to 104 cm/ sec, which is
consistent with previous findings for the site. Hydraulic conductivity
values were typically higher in the NDA than in Pond 02 and BWA.

2. Within each of the three main principal threat areas, the deep wells
typically showed one to two orders of magnitude less ground water
impact by chlorinated organics than at the adjacent water table wells.
This may suggest that the actual dilution rate is greater than dilution
rate calculated using the site screening level (SSL) methodology, or
that natural degradation is significantly reducing VOC concentrations
beyond simple dilution.

3. Non-aqueous phase contamination was observed at the water table in
the NDA and BWA principal threat areas. Two discrepancies
regarding the submittal and analysis of free-product samples from
shallow wells TMW-1S and TMW-6S are noted as follows.

¢ Ina more detailed review of the laboratory data for the TMW-1S
sample, it was evident that product-level concentrations for both
light and heavy VOCs were present in the sample from the shallow
well (refer to TMW-15 and TMW-1S-REL in the revised Table 2). It
is possible that a cosolvation/emulsion effect of these compounds
has occurred, and the mixture happens to have a density equal to,
or slightly less than water, creating what appears to be a LNAPL as

~ opposed to a DNAPL. A comparison of solubilities indicates all of

the solvents present are, for the most part, miscible in each other.

» During ground water sampling activities, field team members
observed a NAPL in the bottom of a bailer during purging at the
TMW-6S well. This sample was submitted to the laboratory as a
NAPL sample. The laboratory did not observe any separate phase
product in the sample container and identified the liquid as having
a specific gravity similar to water. Nevertheless, the sample results
from the laboratory were reported as a separate phase with units of
ng/kg.
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No non-aqueous phase liquid (NAPL) was observed in any of the
deep wells installed in the three principal threat areas during this
investigation (TMW-1, TMW-2, TMW.-5 and TMW-6). However,
some VOC concentrations reported in Upper Sand wells
downgradient of the BWA! {Phase I/Phase Il Quarterly Ground
Water Monitoring Reports prepared by Baker Environmental, Inc.)
may be suggestive of some DNAPL impacts in this area of the Site.

. The analytical data demonstrate that complete dechlorination of

tetrachloroethene (PCE) to ethene and 1,1,1-trichloroethane (TCA) to
ethane is occurring in some areas of the site. However, complete
dechlorination is not observed throughout the site. Complete
dechlorination does appear to be occurring in the Pond 02 wet area, if
well SMW-7 is located in the flowpath downgradient of Pond 02. The
data indicate that at the NDA and BWA principal threat areas,
dechlorination is generally limited in the source areas with more
extensive dechlorination occurring in the downgradient areas. Total
VOC concentrations decreased from 472 mg/L (TMW-2S) to 462 pg/L
(TMW-4) over a distance of about 500 feet, in the April-May 2001
sampling events.

. In general, those wells with detectable benzene, toluene, ethylbenzene

and/ or xylenes (BTEX) yielded strong evidence for dechlorination.
This suggests that the availability of degradable substrate is likely the
limiting factor for dechlorination. The presence of BTEX appears to
facilitate the reductive dechlorination the chiorinated solvents
dissolved in ground water.

. The background well, SMW-15, and the plume fringe wells showed

adequate chemical evidence of aerobic degradation through the
removal of vinyl chloride. This was supported by AFCEE screening
values for wells on the edge of the plumes.

. The data suggest that significant degradation of chlorobenzene is

occurring in the anaerobic portions of the NDA and BWA.
Chlorobenzene levels in the downgradient ground water monitoring
wells in these areas, are below 100 ug/L.

' Buried drums were removed from this area in 1990 as part of the OU1

remedy.
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8. Chlorobenzene does not appear to be significantly degrading at the
Pond 02 principal threat area. Similarly, BTEX concentrations in the
downgradient well at Pond 02 remain elevated. This is likely a result
of an oxygen depleted environment. Following the complete
degradation of chlorinated ethenes and ethanes, BTEX will not be co-
metabolized by the anaerobic microbes. Aerobic treatment may be
required to treat chlorobenzene, benzene, toluene, ethylbenzene, and
xylenes remaining after anaerobic reductive dechlorination is
completed.

9. Natural attenuation half-lives (accounting for dilution, sorption,
volatilization and biodegradation) for PCE, TCE, 1,2-DCE vinyl
chloride and chlorobenzene (as calculated using site-specific data and
EPA’s BIOCHLOR model) were on the order of 0.4 to 2.2 years and are
in excellent agreement with published rates (Howard, Boethling,
Jarvis, Meylan and Michalenko, 1991).
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6.0

CONCLUSIONS

The ground water biodegradation screening investigation results indicate
that there is adequate to strong evidence of naturally-occurring
degradation by reductive dechlorination occurring downgradient of the
three principal threat source areas at the MSG&S Site. In addition,
degradation of all of the other constituents of concern to ground water
was observed to some extent on the site. The data suggest that all of the
constituents of concern are amenable to in-situ biodegradation under the
appropriate conditions. In some areas of the site, the existing
biodegradation appears to be constrained by the availability of one or
more necessary precursors. Biodegradation may need to be optimized
through the addition of nutrients, supplemental carbon, or possibly
microorganisms in some areas of the site.

The results of this investigation suggest that the enhancement of in-situ
biodegradation, in conjunction with continued operation of the existing
ground water recovery and treatment system and treatment of ground
water principal threat soil, will substantially accelerate the removal of
contaminants from ground water at the site. Ground water concentrations
in the NDA were observed to decrease by orders of magnitude in both the
lateral and vertical directions under existing conditions.

The positive results from this screening investigation indicate that
additional pre-design studies are warranted. A more detailed evaluation
of the site wide ground water data is necessary to assess the applicability
of the findings from the NDA study area to other areas of the site, and to
identify current constraints on biodegradation. Microcosm studies are
needed to evaluate methods to augment natural biological and
geochemical conditions in order to design the appropriate enhancements
to accelerate biodegradation in the dissolved ground water plume. These
microcosm studies would include the investigation of carbon addition to
facilitate complete anaerobic degradation, as well as investigation of the
use of aerobic zones as a polishing step to remove those constituents that
may be more efficiently treated through aerobic degradation.
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Appendix A
Well Completion Logs



Environmental Resources Management, Inc.

Boring Number:

Boring Log NDA-08/ TMW-1/ TMW-15
Site Name & Location Project Number [Date & Time Started 3/14/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/14/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Fush 44 feet bgs NA
Bit Size Core Barrel (s) [North Cootdinate
2inch 4-foot soil core
Geologist{s) East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
S0IL DESCRIFTION REMARKS
{ftbelow | Sample| Recovery | PID Lab
grade) |Number] (feet} {ppm) | Sample
0 1 20 823 Fine SAND, light brown {5 YR 5/6), strong odor, dry. Soil color based on Munsell charts,
USCS grain size classification.
2
4 2 2.5 »>2000 Fine SAND, light brown, cccasional pebbles, strong,
odor, dry,
6
At 7 feet, Silty SAND, grayish orange (10 YR 7/4),
trace Clay.
8 3 15 >2000 As above, wood fragments, grades to light brown,
strong odor, moist.
10
12 4 3.0 >2000 Fine SAND, moderate brown (3 YR 3/4 to 4/4), TCLP metals + thallium
little 5ilt, occasional coase Gravel, strong odor, wet. RCRA metals + thallium
14
S 09 ]=>2000 As above, pushed Gravel from 16 feet to 18 feet.
16
18 6 20 >2000 As above with iron concretions to 18.5 feet.
At 18.5 feet, medium SAND, dark yellowish orange
{10 YR 6/8), trace coarse Sand, moderate orange
pink (5 YR 8/4), strong odor, wet.
Page1of3 Signature: Date:




Environmental Resources Management, Inc.

Boring Number:

Boring Log NDA-08/ TMW-1/ TMW-15
Ts-ite Name & Loacation Project Nurnber {Date & Time Started 3/14/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3714701
Drilling Company Driller Sampler(s} Sampler Depth
Tidewater, Inc, Pete Miller 4 feet
Dritling Equipment Method Elgvation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Push 44 feet bgs NA
Bit Size Core Barrel {s) |North Coordinate
2inch 4-foot seil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEFTH SAMPLES
SOIL DESCRIPTION REMARKS
{ftbelow | Sample [ Recovery | PID Lab
grade) |Number| ({feet) {ppm) jSample
20 6 20 >2000 At 18.5 feet, medium SAND, dark yellowish orange Sail color based on Munsell charts.
(10 YR 6/6), trace coarse Sand, moderate orange USCS grain size classification.
pink {5 YR 8/4), strong odor, wet.
22 7 20 »2000 Very fine SAND and SILT, dark yellowish brown
(30 YR 4/2), light brown (5 YR 4/6) and dusky
yellowish brown (10 YR 2/2), strang odor, wet.
At 23.5 feet, medium to coarse SAND, grayish orange.
24 8 20 >2000 As above.
At 25.5 feet, 0.2 feet of very coarse SAND, medium
blueish gray (3B 5/1).
26 9 4.0 158 Medium coarse SAND, blugish gray, occasional fine
subrounded Gravel, wet.
28
3o 10 3.0 1561 As above.
32
11 0 159 As above.
34
At35.8 feet, very fine SAND, very pale orange with PID = 56 ppm.
very dark red {5 R 2/6) banding.
36 12 20 NR As above, Sample lost, jammed in liner.
33 13 20 18.6 Very fine SAND to 5ILT, color as above, trace Clay.
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Environmental Resources Management, Inc.

Boring Number:

Boring Log NDA-08 / TMW-1/ TMW-15
Site Name & Location Project Number |[Date & Time Started 3/14/01
MD Sand Gravel & Stone 48410.01 Date & Time Cornpleted 3/14/01
Drilling Company Driller Sampler{s} Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Push 44 feet bgs NA
Bit Size Core Barrel (s) [North Coordinate
2 inch 4-foot soil core
Geologist(s} East Coardinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
SOIL DESCRIFTICN REMARKS
(ftbelow | Sample | Recovery | PID lab
grade) |Number| (feet) (ppm) | Sample
40 14 4.9 151 As above 10 43.7 feet. Soil color based on Munsell charts,
USCS grain size classification.
Lol
At43.7 feet, CLAY, grayish orange pink (10R 8/2) Basal Clay.
with thin (1/8") very dark red layering.
44 End of boring at 44 feet bgs.
Temporary Well Installation
TMW-1
Set 1-inch PVC well at 44 feet bgs.
46 S-foot prepacked screen.
Sand to 37 feet bgs.
Bentonite to 0 feet bgs.
48 TMW-15
Set 1-inch PVC well at 23.3 feet bgs.
5-foot prepacked streen.
Sand to 16 feet bgs.
50 Bentonite to 14 feet bgs.
52
54
56
58
Page 3 of 3 Signature: Date:




Environmental Resources Management, Inc.

Boring Number:

Boring Log NDA-09/ TMW-2 / TMW-25
Site Name & Location Project Number |Date & Time Started 3/14/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/15/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc, Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth  Rock Depth
Gegprobe §60T Direct-Fush 44 feet bgs NA
Bit 5ize Core Barrel (s) {North Coordinate
2inch 4-foot soil core
Geologist(s) East Caordinate
Matt Erbe / Brent Williams
DEFTH SAMPLES
SOIL DESCRIPTION REMARKS
{ft below | Sample | Recovery | PID Lab
grade) |Number| (feet) {ppm) | Sample
i 1 1.5 NR Fine SAND, light brown (5 YR 5/6), dry. Soil color based on Munsell charts.
USCS grain size classification.
NR - Not recorded.
2
4
2 22 NR Fine SAND, light brown, occasional pebbles and TOC sample
coarse Sand, very dark red (SR 2/6) mottling.
6
8
10 3 2.0 NR As above. TOC sample
12
14
4 21 NR As above. TOC sample
16
18
At 19 feet, yellow (3 Y 7/6) liquid.
Signature: Date:
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Environmental Resources Management, Inc.

Boring Number:

Boring Log NDA-09/ TMW-2 / TMW-25
Site Name & Location Project Number [Date & Time Started 3/14/01
MD Sand Cravel & Stone 48410.01 Date & Time Completed 3/15/01
Crilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth ~ Rock Depth
Geoprobe 60T Direct-Push 44 feet bgs NA
Bit Size Core Barrel (s) jNorth Coordinate
2 inch 4-foot soil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
SOIL DESCRIPTION REMARKS
(ft below | Sample | Recovery | PID Lab
grade} |Number] (feet} {ppm} | Sample
20 5 30 NR Fine SAND, moderate yellowish brown (10 YR 5/4). Seit color based on Munsell charts.
Yellow ligunid present to 23 feet. USCS grain size classification.
TOC sample
22
24
6 02 NR Fine to medium SAND, moderate yellowish brown. TOC sample
26
28
3o 7 0.0 NR As above, some discoloration with yellow liquid. TOC sample
32
34 8 00 NR
Very fine SAND, very pale orange with PID =56 ppm.
very datk red {5 R 2/6) banding.
36 Sample lost, jammed in liner.
38 S Very fine SAND to SILT, color as above, trace Clay.
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Environmental Resources Management, Inc.

Boring Number:

Boring Log NDA-09/ TMW-2/ TMW-2S
Site Name & Location Project Number Date & Time Started 3714701
MPD Sand Gravel & Stone 48410.01 Date & Time Completed 3/15/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datumn Completion Depth ~ Rock Depth
Geoprobe 660T Direct-Push 44 feet bgs NA
Bit Size Core Barrel (s} [North Ceordinate
2 inch 4-foot soil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
EPTEH SAMPLES
SOTL DESCRIPTION REMARKS
(ft below | Sample | Recovery | T'D Lab
grade) |Number| (feet) (ppm) | Sample
40 As above, Soil color based on Munsell charts,
USCS grain size classification.
42 10
At 44 feet, CLAY, grayish orange pink (10 R8/2) Basal Clay.
with thin (1/8"} very dark red layering.
44 End of boring at 44 feet bgs.
Temporary Well Installations
™wW-2
Set 1-inch PVC well at 44 feet bgs.
46 5-foot prepacked screen.
Sand to 37 feet bgs,
Bentonite to 15 feet bgs.
48 TMW-25
Set 1-inch PVC well at 23.5 feet bgs.
S-foot prepacked screen.
Sand to 17 feet bgs,
50 Bentonite tol5 feet bgs.
52
54
56
58

Page 3 of 3

Signature:

Date:




Environmental Resources Management, Inc. Boring Number:
Boring Log TMW-3
Site Name & Location Project Number |Date & Time Started 3/15/01
MD Sand Gravel & Stone 48410.23 Date & Time Completed 3/20/01
Drilling Company Driller Sampler({s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Methed Elevation & Datum Completion Depth
Geoprobe 66DT Direct-Push 12 feet bgs
Bit Size Core Barrel {5) |Nerth Coordinate
2inch 4-foot soil core
Geologist(s} East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
SQIL DESCRIPTION REMARKS
(ft below | Sample | Recovery [ PID Lab
grade) [Number| (feet) {(ppm) | Sample
0 1 X 0 Moderate reddish-brown (10 R 4/6) fine SAND, little Soil color based on Munsell charts.
Silt, trace Clay. USCS grain size classification.
NR - Not recorded.
2 Dark red brown (10 R 3/4) fine SAND, some Gravel.
Light brown (5 YR 5/6) medium SAND.
At 3.7 feet, very light gray {N*) SILT, some fine Sand,
4 2 4.0 0 and trace Clay,
At 4 feet, dark yellowish orange (10 YR 6/6) fine
GRAVEL and coarse SAND.
6
Moderate yellow-brown (10 YR 5/4) SAND, wet.
8 3 30 [y Pale yellow orange (10 YR 8/6) medium to coarse
SAND.
10
At 11.8 feet, pinkish gray (5 YR 8/1) CLAY.
12 End of boring at 12 feet bgs.
Temporary Well Installation
TMW-3
Set 1-inch PVC well at 12 feet bgs.
14 S5-foot prepacked screen.
Sand to 5 feet bgs.
Bentonite to 3 feet bgs.
16
18

Pagelof2
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Environmental Resources Management, Inc.

Boring Number:;

Boring Log TMW-4
Site Name & Location _-Project Number  |Date & Lime otarted 3/15/01
MD Sand Gravel & Stone 48410.23 Date & Time Completed 3/15/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datumn Completion Depth
Geoprobe 66DT Direct-Push 24 feet bgs
Bit Size Core Barrel (s) |North Coordinate
2inch 4-foot s0il core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
SOIL DESCRIPTION REMARKS
(ft below | Sample| Recovery | PID Lab
grade} INumber} (feet) {(ppm) | Sample
[i 1 1.0 0 Light to moderate brown (3 YR 5/6 to 5 YR 4/4), Soil color based on Munsell charts.
fine SAND, little Silt, twigs, leaves, occassional quartz USCS grain size classification,
fine round gravel, trace very light gray Silt, dry.
2
4 2 0.5 [ Very dark red ironstone.
6
8 3 0.0 NA No recovery. NA - Not available.
10
12 4 3.0 0 Moderate reddish orange (10 R 6/6) fine to coarse
SAND, little fine to medium subrounded Gravel.
Very light gray laminated Clayey SILT.
14 Fine to medium SAND, little 5ilt, dry.
3 3.0 0 Moderate reddish orange to dark yellow orange fine
SAND, little Silt, grades to medium Sand.
16
Wet,
18 6 3.0 0 Dark yellow orange (0.2 feet) SAND, then dark gray
(N3} stained fine to medium SAND, micaceous,
few pebbles, wet.
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Environmental Resources Management, Inc.

Boring Number:

Boring Log TMW4
Site Name & Location Project Number |Date & Time Started 3/15/01
MD Sand Gravel & Stone 48410.23 Date & Time Completed 3/15/01
Drilling Company Driller Sampler(s} Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Push 24 feet bgs 0
Bit Size Core Barrel (s) |North Coordinate
2inch 4-foot soil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEFPTH SAMPLES
SOIL DESCRIPTION REMARKS
(ft below | Sample | Recovery | PID Lab
grade) {Number[ (feet) {(ppm) | Sample
20 Soil color based on Munseli charts.
USCS grain size classification.
7 3.0 0 As above to 22.5 feet.
22
Grades ta light gray very fine SAND with some dark
red banding.
Light gray CLAY at 23.9 feet.
24 End of boring at 24 feet bgs.
Temperary Well Installation
TMW-4
Set 1-inch PVC well at 14 feet bgs.
26 3-foot prepacked screen.
Sand to 17 feet bgs.
Bentonite to 15 feet bgs.
28
30 TOC sample
32
34
PID = 56 ppm.
36 Sample lost, jammed in liner.
38
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Environmental Resources Management, Inc.

Boring Number:

Baring Log PO2-19/ TMW-5 / TMW-55
[t Name & Location Project Number |Date & Time Started 3/13/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/20/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
Geoprobe 66DT Direct-Push 26 feet bgs NA
Bit Size Core Barrel () |North Coordinate
2inch 4-foot spil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
FID/ SOIL DESCRIFTION REMARKS
(ft below | Sample | Recovery | TID Lab
gracde) |Number| (feet) (ppm)} | Sample
of 1 23 * Fine to coarse SAND, moderate reddish brown Soil color based on Munsell charts.
(10 R 4/6) to very dark red (SR 2/6), dry. USCS grain size classification.
*PID reading not collected.
See also the log for adjacent
2 boring PO2-01 for lithology.
4f 2 1.7 >2000 Fine SAND, light brown (5 YR 5/6), some 5ilt,
occasional coarse Sand, very moist.
6
8l 3 0.0 * Medium to coarse SAND, moderate yellowish brown, *PID reading not collected.
little Silt and fine Sand, very moist. Very loose, No recovery.
10 At 10 feet, dusky brown {5 YR 2/2) to grayish black TCLP metals sample
{N2) staining, wet. Total RCRA metals sample
12] 4 3.0 >2000 Fine to coarse SAND, medium dark gray (N4), Little
fine subangular to subround Gravel, odor, wet.
14t S 3.0 >2000 Recollected samples on 3/19/01 starting at 14 feet.
Medium to coarse SAND, fining downward, dark gray
staining, odor, wet.
16
18] 6 4.0 >2000 Coarse SAND to fine GRAVEL, gray stained, wet. PID < 20 ppm at bottom.,
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Environmental Resources Management, Inc.

Boring Number:

Boring Log PO2-19 / TMW-5/ TMW-55
Site Name & Location Project Number )Date & Time Started 3/13/03
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/20/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth Rock Depth
J’ Geoprobe 65DT Direct-Push 26 feet bgs NA
Bit Size Core Barrel {(s) |North Coerdinate
2inch 4-foot soil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
fID/ SOIL DESCRIPTION REMARKS
(ftbelow | Sample | Recovery | PID Lab
grade) |Number| (feet) (ppm) | Sample
20 Soik color based on Munsell charts.
UJSCS grain size classification.
2y 7 4.0 0 As above,
24 At 24 feet, CLAY, moderate reddish orange (10 R 6/6)
to grayish orange pink (10 R 8/2).
26 End of boring at 26 feet bgs.
Temporary Well Installations
TMW-5
Set 1-in PVC well at 22.5 feet bgs
28 w/ 5 feet prepacked well screen
Sand 1o 15 feet bgs
Bentonite to C feet bgs
30 TMW-55
Set 1-in PVC well at 13 feet bgs
w/ 5 feet prepacked well screen
Sand to 6 feet bgs
32 Bentonite to 2 feet bgs
34
36
38
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Environmental Resources Management, Inc.

Boring Number:

Boring Log BWA-23/ TMW-6/ TMW-65
Site Name & Location Project Number [Date & Time Started 3/13/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/13/01
Drilling Company Driller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Driliing Equipment Method Elevation & Datum Compietion Depth  Rock Depth
Geoprobe 66DT Direct-Push 27 feet bygs NA
Bit Size Core Barrel (s) [North Coordinate
2 inch 4-foot soil core
Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEPTH SAMPLES
SOIL DESCRIPTION REMARKS
{ft below | Sample } Recovery] PID Lab
grade) {Number| {feet) {ppm) | Sample
0 1 27 0 Fine SAND, light to moderate brown (5 YR 4/4), Seil color based on Munsell charts.
Little Silt, dry. USCS grain size classification.
See also log for adjacent BWA-01
2 At 2.1 feet, Fine to medium SAND with pale orange
{10 YR 8/2) Silt laminations, angular ironstone and
round pebbles throughout, dark reddish brown
(10 R 3/4) mottling, moist.
4 2 4.0 1569 CLAY, lght gray (N7), with medium Sand laminations,
moderate yellowish brown (10 YR 5/4) with moderate
reddish brown (10R 4/6) mottling, slight odor, dry.
6
3
3 06 351 As above.
10 TCLP metals sample
RCRA metals sample
12
4 3.0 1581 SILT, grayish orange pink (10 R B/2), some Clay, trace
fine Sand, moist.
14 At13.7 feet, very fine SAND and SILT. very pale
orange (10 YR 8/2).
16 5 40 »>2000 As above to 17.5 feet, strong odar.
Then fine SAND, very pale orange, some 5ilt.
At 18.5 feet, 0.5 foot zone with beads of brown
regidual product.
18
At 19 feet fine SAND, gray (N3), no evidence of
product.
Date:
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Environmental Resources Management, Inc. Boring Number:

Boring Log BWA-23/ TMW-6 / TMW-65
[Site Name & Location Project Nuwmber |Late & lime Started 3/13/01
MD Sand Gravel & Stone 48410.01 Date & Time Completed 3/13/01
Driiling Company Oriller Sampler(s) Sampler Depth
Tidewater, Inc. Pete Miller 4 feet
Drilling Equipment Method Elevation & Datum Completion Depth  Rock Depth
Geoprobe 66DT Direct-Push 27 feetbgs NA
Bit Size Core Barrel (s) [North Coordinate
2inch 4-foot soil core
(Geologist(s) East Coordinate
Matt Erbe / Brent Williams
DEFTH SAMPLES
SOIL DESCRIPTION REMARKS

{ft below | Sample| Recovery| PID Lab
grade) |Number] (feel) {ppm) | Sample
20 [ 4.0 >2000 Medium SAND, light gray (N7), wet. 50il color based on Munsell charts.
USCS grain size classification,

At 21.4 feet very fine Silty SAND, light gray, brown
22 residual product,

At 22.7 feet Silty medium SAND, trace Clay, no
evidence of residual product, streng odor.

24 7 30 1029 SAND, very pale orange, several thin (0.23-in) Clayey
Silt laminations throughout, occasional ironstone
pebble, flat 2-in diameter, strong odor.

26 At 26.5 feet grades to very fine SAND and SILT,
moderate reddish brown.

At26.8 feet CLAY, moderate reddish brown, some

very fine Sand and Silt laminations. Temporary Well Installations
28 TMW-6
End of boring at 27 feet bgs. Set 1-in PVC well at 25.4 feet bgs
w/ 5 feet prepacked well screen
Sand to 19.5 feet bgs
30 Bentonite to 17 feet bgs
TMW-65
Set 1-in PVC well at 16.9 feet bgs
az w/ 5 feet prepacked well screen
Sand to 10 feet bgs
Bentonite to 8 feet bgs
]
36
38
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Appendix B
Sample Chain-of-Custody Forms
and Laboratory Reports
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Project Number: 48410.01

MD Sand & Gravel

ERM’s Contact: Mr, Matt Erbe/Jeff Flauzenbaum

15, 2001

220 William Pitt Way, Pittsburgh, PA 15238 & Phone (412} 826-5245, Fax (412) 826-3433



Microseeps
Case Narrative
for ERM
Project Name: Maryland Sand & Gravel
Project Number: 48410.01

Sample Receiving:

The following samples were recetved at Microseeps:

ERM Sample ID Microseeps ID Date Received
SMW-15 P0104059-01 4/4/01
SMW-17 P(0104059-02 4/4/01
SMW-DUP P0104059-03 4/4/01
SMW-12 P0104060-01 4/5/01
SMW-18A P0104060-02 4/5/01
SMW-19A P0104060-03 4/5/01
SMW-07 P0104060-04 4/5/01
SMW-2A P0104088-01 4/6/01
TMW-6 P0104088-02 4/6/01
TMW-5 P0104088-03 4/6/01
SMW-13 P0104089-01 4/6/01
TMW-1 P0104114-01 4/9/01
TMW-2 P0104114-02 4/9/01
TMW-3 P0104114-03 4/9/01
TMW-4 P0104114-04 4/9/01
SMW-14 P0104114-05 4/9/01
SMW-15 P0104139-01 4/9/01
SMW-17 P(104139-02 4/9/01
SMW-DUP P0104139-03 4/9/01
SMW-12 P0104139-04 4/9/01
SMW-07 P0104139-05 4/9/01
SMW-2A P0104139-06 4/9/01
SMW-2A-D P0104139-Q7 4/9/01
TMW-6 P0104139-08 4/9/01
TMW-5 P0104139-09 4/9/01
TMW-4 P0104139-10 4/9/01
SMW-14 P0104139-11 4/9/01

These samples were to be analyzed for Monitored Natural Attenuation analyses. The
sample containers for the Dissolved Gases, Hydrogen, Light Hydrocarbons, and Permanent
Gases, were sent separately from the other sample containers.



The following samples did not have bubble strip sample vials and only the Permanent Gases
and Light Hydrocarbon analyses were performed from the water sample: SMW-18A, SMW-
19A, SMW-13, TMW-1, and TMW-3, The bubble strip sample SMW-2A-2 was requested
to be analyzed for dissolved Hydrogen.

A total metals bottle for sample TMW-2 was missing from a shipment received on 4/9/01.
ERM’s project manager, Matt Erbe, was contacted. He advised Microseeps to continue with
all the other analyses requested for that sample.

Wet Chemistry

The percent recoveries of sample P0O104060-02A MS/MSD, for Sulfate were below QC
limits. The Sulfate concentration in the original sample was four times higher than the spike
concentration.

The percent recoveries of sample P0104088-02A, and P0104114-04A MS/MSD, for
Alkalinity were below QC limits. The alkalinity concentrations in the original samples were
twice the spike concentration, The sample and duplicate concentrations were at the MDL,
yielding poor RPD. '

The percent recoveries of sample P0104114-02A MS/MSD, for Chloride were below QC
limits. The Chloride concentrations in the original sample were four times the spike

concentration.

Poor RPD between sample P0104114-03A and its duplicate was due to both results being
below the MDL.

Poor RPD between sample P0104114-03A and its duplicate was due to both results being
below the MDL.

All TOC and SOC samples were re-analyzed and the original results were confirmed by this
reanalysis.

No other anomalies were reported.
Risk Analysis

No MS/MSD results are reported in this package. At this time, the laboratory does not
perform MS/MSD’s on bubble strip vapor samples.

No other anomalies were reported.
Metals Analysis

No anomalies were reported for these analyses.



Analytical Data



- MICROSEEPS -

Client Name: ERM, Inc Page: Page 10of13
Contact: Jeff Flauzenbaum Lab Project#:  P0104059
- Address: 2686 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name; MD Sand & Gravel

Client project #: 43410.01

__A napohs MD 21401

Sample Identification

~ Lab Sample # Client Sample ID
PO104059-01 SMW-15

P0104059-02 SMW-17
™ P0O104059-03 SMW-DUP

_ Approved By: %X\DQLLL\_% t \,’

220 William Pitt Way, Pittsburgh, PA 15238 e Phone {412) B26-5245, Fax (412) 826-3433



Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #. -
Report Date:

Client Proj Name:
Client project #:

Page 2 of 13
P0104052
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104059-01

SMW-15 Water 03 Apr, 01 11:05 04 Apr. 01
Analyte(s) Result PQL Units ' Method #
NetChem

Alkalinity as CaCO3 <4 4 mg/L 310.1
Chioride 79 1 mgil. 9056
Ferrous Iron <1.0 1 mg/L Mod._7199
Nitrate 22 0.10 mg/L 9056
Nitrite <0.10 0.10 mgiL.

SolubleQrganic Carbon 18 2 mg/L 8060
Sulfate 20 1 mgfL 9056
Sulfide <2.0 2 mg/L 376.1
Total Organic Carbon <20 2 mg/L. 9060
Metals

Iron <0.050 0.050 mg/L 60108
Manganese-dissolved 0.067 0.010 mg/L

I T



Client Name: ERM, Inc Page: Page3o0f13

Contact: Jeff Flauzenbaum Lab Project# P0104059
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

- Client project #  48410.01
Annapolis, MD 21401

- Lab Sample #: P0104059-02

— SMW-17 Water 03 Apr. 01 15:40 04 Apr. 01
Analyte(s) Result PQL Units Method #

— WetChem
Alkalinity as CaCQ3 200 4 mg/L 3101
Chloride 9.4 1 mg/L 9056

~- Ferfrous Iron 1.8 1 mgil Mod._7199
Nitrate 0.24 0.10 mg/L 9056
Nitrite <0.10 0.10 mg/L

™ SotubleOrganic Carbon 11 2 mg/L 5060
Sulfate 14 1 mgiL 9056

__ Sulfide <20 2 mg/L 376.1
Total Organic Carbon 2.3 2 mg/L 9060
Metals

— lron 4.3 0.050 mg/L 60108

Manganese-dissolved 0.77 0.010 mg/L



Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 4 of 13
P0104059
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104059-03

S C io Matrix Sampled Date/Ti Recelved
SMW-DUP Water 03 Apr. 01 8:00 04 Apr. 01
Analyte(s) Result PQL Units Method #
NetChem

Alkalinity as CaCO3 <4 4 mgil. 310.1
Chloride 78 1 mg/L 9056
Ferrous Iron <1.0 1 mg/L Mod._7199
Nitrate 22 0.10 mg/L 9056
Nitrite <0.10 0.10 mg/L

SolubleOrganic Carbon <2.0 2 mg/L 9060
Sulfate 19 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <2 2 mg/L 9060
Metals

Iron <0.050 0.050 mg/L 60108
Manganese-dissolved 0.066 0.010 mgiL



Client Name: ERM, Inc Page: Page5of13

Contact: Jeff Flauzenbaum Lab Project#: P0104059
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Acid Digestions of Aqueous samples and extracts for1
Analysls Method: Disslolved TAL Metals by Inductively Coupled Plasma

M010430031-MB
Result RDL %Recovery  Ctl Limits

Manganese-dissolved 0.0001 0.010 - NA
M010430031-LCS

%Recovery  Ctl Limits
Manganese-dissolved 96 80-120
P0104059-01A-DUP
Manganese-dissolved - NA 1.50 0-20
P0104059-01A-MS

%Recovery  Cfl Limits
Manganese-dissolved g5 75-125

E:]Oumned Results indicate results outside of Control limits



Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

M010430032-MB

lron
M010430032-L.CS

Iron
P0104059-01A-DUP

lron
P0104059-01A-MS

Iron

0.015

Page: Page 6 of 13
Lab Project#: P0104059
Report Date:  05/09/01

Client Proj Name: MD Sand & Gravsli

Client project #: 48410.01 -

Prap Method: Acid Digestions of Aqueous samples and extracts for |
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectro. __

ROL
0.050

%Recovery  CH Limits
- NA -
%Recovery  Cil Limits _
106 80 - 120
% Recavery Ctl Limits RPD RPD Ctl Limits —
-Na | 2041 | o0-20
%Recovery  Cil Limits -
98 75-125

[:Outlined Resulls indicate results outside of Control fimits



Client Name:
Contact:
Address:

M010502027-MB

Alkalinity as CaCO3
MG10502027-L.CS

Alkalinity as CaCO3

ERM, Inc Page:
Jeff Flauzenbaum Lab Project #:
2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 7 of 13
P0104059
05/08/01

MD Sand & Grave!
48410.01

Prep Method: Alkalinity Titrametric
Analysls Method: Alkalinity Titrametric

Resuit RDL  %Recovery Cfi Limits

PG104053-03A-DUP

Alkalinity as CaC03
P0104059-03A-MS

Alkalinity as CaCO3

P0104059-03A-MSD

Alkalinity as CaCO3

0.1 40 - NA
%R CA Limi
101 80-120
%Recovery  Ctl Limits RPD H Limits
- NA 0.00 0-20
%Recovery  Ctl Limits
98 75-125
%Recovery  Ctl Limits RPD RPD CHl Limits
96 75 - 125 2.02 0-20

[ ]outined Resuits indicate results autside of Control fimits



Client Name: ERM, inc Page: Page8of13

Contact: Jeff Flauzenbaum Lab Project#: P0104059
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Titrametric lodine
Analysis Method: Titrametric lodine

M010502032-MB

Result ROL %Recovery  Ctl Limits

Sulfide <20 2.0 - NA
MD10502032.L.CS

%Recovery  Ctl Limits
Sulfide 68 50-75
P0104060-01A-DUP

%Recovery  Cil Limits
Sulfide - NA
P0104060-02A-MS

%Recovery  Ctl Limits
Sulfide 71 50-75
P0104060-02A-MSD

%Recovery  Cti Limits
Sulfide 71 50-75

L:__] Outlined Results indicate results outside of Contro! limits

0.00

0.00



Client Name:
Contact:
Address:

M010502034-MB

Chiloride

Nitrite

Nitrate

Sulfate
M010502034-LCS

Chloride
Nitrite
Nitrate
Sulfate

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

<1.0
<0.10
<0.10

<1.0

PG104060-02A-DUP

Chiloride

Nitrite

Nitrate

Sulfate
P0104060-02A-MS

Chloride
Nitrite
Nitrate
Sulfate

P0104060-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Prep Method:

Page: Page9of13
Lab Project#: P0104059
Report Date:  05/09/01

Client Proj Name:

Client project #: 48410.01

MD Sand & Gravel

Anions by fon chromatography

Analysis Method: Anions by ion chromatography

ROL
1
0.10000
0.10000
1

%Recovery  Ctl Limits
- NA
- NA
- NA
- NA
%Recovery CHl Limits
100 80-120
o8 80 - 120
98 80- 120
96 80 - 120
%Recovery  Ctl Limits
- NA
- NA
- NA
- NA
o 4 Limi
111 75-125
96 75-125
102 75- 125
75- 125
QEB e :[! I’. .!
101 75-125
97 75-125
92 75-125
75125

0.00
0.00
0.00
2.74

RPD
6.06
1.04
7.41
0.00

[:Outlined Results indicate results outside of Control limits



Client Name: ERM, Inc

Page: Page100of13

Contact: Jeff Flauzenbaum Lab Project#: P0104059
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01

Annapolis, MD 21401

M010503051-MB

Ferrous lron
M010503051-LCS

Ferrous Iron
P010406G-01A-DUP

Ferrous lron
P010406D0-01A-M3

Ferrous Iron
P0104060-01A-MSD

Ferrous lron

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric —

Result RDL %Recovery  Ctl Limits
<1.0 1.0 - NA

%Recovery  Ctl Limits

100 80 -120

%Recovery  Cti Limits

- NA

%Recovery  Cil Limits

110 75-125

%Recovery  Ctl Limits

110 75-125

0.00

0.00

I:Ouﬂined Results indicate results outside of Control limits



Client Name: ERM, Inc Page: Page 110f13

Contact: Jeff Flauvzenbaum Lab Project#: P0104059
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Grave)

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

M010503059-MB
Result RDL %Recovery  Cil Limits
Total Organic Carbon <20 20 - NA
M010503059-LCS
%Recovery  Cil Limits
Total Organic Carbon 108 80-120
P0104059-01A-DUP
Total Organic Carbon - NA 0.00 0-20
P0104053-01A-MS
%Recovery  CHl Limifs
Total Organic Carbon 120 75-125
P0104059-01A-MSD
Total Organic Carbon 120 75 - 125 0.00 0-20

I:__-_____:]Ouﬂined Results indicate results outside of Control limits



Client Name: ERM, inc

Page: Page 120f13

Contact: Jeff Flauzenbaum Lab Project#: P0104059
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client ProjName:  MD Sand & Gravel

Client project #: 48410.01

Annapolis, MD 21401

M010503061-MB

SolubleOrganic Carbon
M010503061-LCS

SolubleOrganic Carbon
P0104059-01A-DUP

SolubleOrganic Carbon
P0104059-01A-MS

SolubleCrganic Carbon
P0104059-01A-MSD

SolubleOrganic Carbon

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

Resylt RDL %Recovery  Ctl Limits
<20 2.0 - NA

%Recovery  Cti Limits

106 80-120

%Recovery Cil Limits

- NA

%Recovery  Cil Limits

90 75-125

%Recovery  Cil Limits

90 75-125

18.18

0.00

E:]Omiined Results indicate results outside of Control limits



Client Narne: ERM, Inc Page: Page 130f13
Contact: Jeff Flauzenbaum Lab Project#: P0104059

Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Case Narrative:CLIENT ADVISED BJH THAT THEY WILL SEND THEIR H2 VIALS FOR THIS PROJECT ALL
AT ONCE. LOGGED IN REST OF PARAMETERS AS PER QUOTE.(CW 4-5-01) The TOC and SOC results
have been reanalyzed and confirmed. See case narrafive.
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Client Name: ERM, inc Page: Page1 of17
Contact: Jeff Flauzenbaum Lab Project #:  P0104060
Address: 2666 Riva Road Report Date:  05/09/01 -
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01

Annapohs MD 21401

Sample Identification -

Lab Sample # Client Sample ID
PO104060-01 SMW-12

PO104060-02 SMW-18A
PO104060-03 SMW-19A
P0104060-04 SMW-07

Approvea oy:
Approved B &\h‘“\k G

220 William Pitt Way, Pittsburgh, PA 15238 e Phone (412} B26-5245, Fax {412) 826-3433



—

Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 2 of 17
P0104060
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104060-01

SMW-12 Water 04 Apr. 01 8:40 G5 Apr. 01
Analyte(s) Result PQL Units Method #
— WetChem
Alkalinity as CaCO3 50 4 mg/L 310.1
Chioride 14 1 mg/L 9056
Ferrous lron 10 1 mg/L Mod._7199
Nitrate <0.10 0.10 mg/L. 8056
Nitrite <0.10 0.10 mg/L
SolubleCrganic Carbon <2 2 mg/L 9060
Sulfate 40 1 mg/L 2056
Sulfide <2.0 2 mg/L. 376.1
Total Organic Carbon <20 2 mg/L 9060
Metals
ron 14 0.050 mg/L 6010B
Manganese-dissolved 0.20 0.010 mg/L.



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 3 of 17
P0104060
05/09/01

MD Sand & Gravel

48410.01

Lab Sample #: P0104060-02

S le D ot Matrix S led Date/Ti Received
SMW-18A Water 04 Apr. 01 11:00 05 Apr. 01
Analyte(s) Resuit PQL Units Method #
WetChem

Alkalinity as CaCO3 <4 4 mg/L. 310.1
Chloride 5.9 1 mg/l 9056
Ferrous Iron <1 1 mg/L Mod._7199
Nitrate 3.8 0.10 mg/t. 9056
Nitrite <0.10 0.10 mg/L

SolubleOrganic Carbon <2 2 mg/L 9060
Sulfate 36 1 mg/L. 8056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <2.0 2 mg/L 9060
Metals

fron 0.99 0.050 mg/L 6010B
Manganese-dissolved 0.12 0.010 mg/L

RiskAnalysis

Carbon dioxide 62 0.60 mg/L. AM15
Carbon manoxide < 0.40 0.40 mg/L

Ethane 170 5.0 ng/L AM18
Ethene 170 5.0 ng/t

Methane 1.8 0.015 ug/L

Nitrogen 24 0.40 mgfL AM15
Oxygen 9.4 0.15 mg/L



Client Name: ERM, Inc Page: Page4of17
Contact: Jeff Flauzenbaum Lab Project#:  P0104060
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401

Lab Sample #: P0104060-03
SMW-19A Water 04 Apr. 01 12:55 05 Apr. 01
Analyte(s) Result PQL Units Method #
WetChem
Alkalinity as CaCO3 6.0 4 magfL 3101
Chloride 20 1 mg/L 9056
Ferrous lron 1.6 1 mg/L. Mod._719%
Nitrate <0.10 0.10 mg/L 9056
Nifrite <0.10 0.10 mgfL
SelubleOrganic Carbon <20 2 mgit. 9060
Suifate 13 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <20 2 mg/L 9060
Metals
Iron 6.5 0.050 mg/L. 60108
Manganese-dissolved 0.11 0.010 mg/L
RiskAnalysis
Carbon dioxide 56 0.60 mg/L. AM15
Carbon manoxide <{0.40 0.40 mg/L
Ethane 1800 5.0 ng/L AM18
Ethene 63000 50 ng/L
Methane 14 0.015 ug/l.
Nitrogen 24 0.40 mg/L AM15
Oxygen 26 0.15 mg/L



Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 5 of 17
P0104060
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104060-04

Sample Descripti Matrix Sampled Date/Ti Received
SMw-07 Water 04 Apr. 01 15:05 05 Apr. 01
Analyte(s) Resuit PQL Units Method #
NetChem

Alkalinity as CaCO3 54 4 mg/L 310.1
Chloride 40 1 mg/L 9056
Ferrous Iron 88 1 mg/L Mod._7199
Nitrate <0.10 0.10 mg/l. 9056
Nitrite <0.10 -0.10 mg/L

SolubleOrganic Carbon 9.9 2 mg/L 9060
Sulfate <1.0 1 mgiL 9056
Sulfide <20 2 mgiL 376.1
Total Organic Carbon 9.1 2 mg/L. 9060
Motais

Iron 71 0.050 mg/L 60108
Manganese-dissolved 0.16 0.010 mgiL

-ty w I sa e



Client Name: ERM, Inc Page: Page6of17

Contact: Jeff Flauzenbaum Lab Project#: P0104060
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method:  Analysis of C1-C4 Hydrocarbons in Water
Analysis Method: Analysis of C1-C4 Hydrocarbons in Water

MO10417017-MB

Result RDL %Recovery  CilLimits
Ethene <5.0 5.0 - NA
Ethane <50 5.0 - NA

M010417017-LCS

%Recovery  Ctl Limils
Ethene 99 70-130
Ethane 100 70-130

[::’Outﬁnad Results indicate results outside of Control limits



Client Name:
Contact:
Address:

M010417018-MB

Methane
M010417018-LCS

Methane

Page: Page7of17

Jeff Flauzenbaum Lab Project#:  P0104060
2666 Riva Road

Report Date:  05/08/01
Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01

Annapolis, MD 21401

Prep Method: Analysis of Dissolved Methane in Water
Analysis Method: Analysis of Dissclved Methane in Waler

Resuit RDL %Recovery  CHl Limits
< 0.015 0.015 - NA

%Recovery  Cil Limits

98 70-130

:_—_]Ouﬂined Resuits indicale results outside of Control limits



Client Name:
Contact:
Address:

M010417019-MB

Carbon dioxide
Oxygen

Nitrogen

Carbon monoxide
M010417019-LCS

Carbon dioxide
Oxygen

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

< 0.60
<0.15
< (3,40
< 0.40

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Prep Method: Analysis
Analysis Method: Analysis

Page 8§ of 17
P0104060
05/09/01

MD Sand & Gravel
48410.01

of Dissolved Permanent Gases in Water
of Dissolved Permanent Gases in Water

RDL %Recovery  Cil Limits
0.60 - NA
0.15 ~ NA
0.40 - NA
0.40 - NA
%Recovery  CHl Limits
94 70-130
99 70-130

[—:__]Oulllned Results indicate results outside of Controi limits



Client Name: ERM, Inc Page: Page9of17 —

Contact: Jeff Flauzenbaum Lab Project # P0104060
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Clientproject#:  48410.01 -
Annapolis, MD 21401

Prep Method:  Acid Digestions of Aqueous samples and extracts for |
Analysis Method: Dissloived TAL Metals by Inductively Coupled Plasma —

M010430031-MB

Result RDL %Recovery  Cfl Limits

Manganese-dissolved 0.0001 0.010 - NA -
M010430031-LCS

%Recovery  Cfi Limits _
Manganese-dissolved 96 80-120
P0104059-01A-DUP

%Recovery  Cil Limits RED RPD Ctl Limits -
Manganese-dissolved - NA 1.50 0-20
P0104059-01A-MS

%Recovery  Cti Limits h
Manganese-dissolved 95 75-125

|:|0ut|ined Results indicate results outside of Control limits



Client Name; ERM, In¢
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Annapolis, MD 21401

M010430032-MB

Result
fron 0.015
M010430032-LCS
Iron

P010405%3-01A-DUP

iron
P0104059-01A-MS

lron

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 10 of 17
PO104060
05/09/01

MD Sand & Gravel
48410.01

Prep Method: Acid Digestions of Aqueous samples and extracts for
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectrc

ROL  Z%Recovery CH Limits

0.050 - NA
%Recovery  Ctl Limits
106 80-120
%Recovery  Cil Limits RPD RPD CY Limits
-NA | 2041 | o0-20
%Recovery Ct} Limits
a8 75-125

[:] Qutiined Resulis indicate resuits outside of Control limits



Client Name: ERM, Inc Page: Page 11o0of 17

Contact: Jeff Flauzenbaum Lab Project#: P0104060
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method:  Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

M010502027-MB

Result RDL %Recovery  Ctl Limits
Alkalinity as CaCO3 0.1 4.0 - NA
M010502027-LCS
%Recovery  Cil Limits
Alkalinity as CaCO3 101 80-120
P0104059-03A-DUP
%Recovery  Ctl Limits RED RPD Ctl Limijts
Alkalinity as CaCO3 - NA 0.00 0-20
P0104059-03A-MS
%Recovery  Cfl Limits
Alkalinity as CaCQO3 98 75-125
P0104059-03A-MSD
%Recovery  Ctl Limits RPD RPD CHl Limits
Alkalinity as CaCO3 96 75-125 2.02 0-20

[__-—:lOullined Results indicate results outside of Control limits



Client Name:
Contact:
Address:

M010502032-MB

Sulfide
M010502032-L.CS

ERM, Inc Page: Page120f17

Jeff Flauzenbaum Lab Project#:  P0104060
2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project # 48410.01
Annapolis, MD 21401

Prep Method: Titrametric lodine
Analysis Method: Titrametric lodine

Result RDL %Recovery  Ctl Limits
<2.0 2.0 - NA

%Recovery  Cll Limits

Sulfide 68 50-75
P0104060G-01A-DUP

%R Gl Limit
Sulfide - NA
P0104060-02A-MS

%Recovery  Cil Limits
Sulfide 71 50-75
P0104060-02A-MSD

%Recovery  Ctl Limits
Sulfide 71 50-75

0.00

0.00

l::lomlined Resuits indicate results cutside of Control fimits



Client Name:
Contact:
Address:

M010502034-MB

Chloride

Nitrite

Nitrate

Sulfate
M010502034-LCS

Chloride
Nitrite
Nitrate
Sulfate

ERM, Inc
Joff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

<1.0
<0.10
<0.10

<1.0

P0104060-02A-DUP

Chiloride

Nitrite

Nitrate

Sulfate
P0104060-02A-MS

Chiloride
Nitrite
Nitrate
Sulfate

P0104060-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Prep Method:

Page: Page 130of 17

Lab Project #: P0104060
Repaort Date:  05/09/01

Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01

Anions by ion chromatography

Analysis Method: Anions by ion chromatography

RDL
1
0.10000
0.10000
1

%Recovery  CllLimits
- NA
- NA
- NA
- NA
%Recovery  Cil Limits
100 80 - 120
98 80-120
98 80-120
96 80 -120
%Regovery  Cii Limits
- NA
- NA
- NA
- NA
%Recovery  Ctl Limits
111 75-125
96 75-125
102 75-125
75-125
%Recovery  CilLimits
101 75-125
a7 75-125
92 75-125
75-125

0.00
0.00
0.00
2.74

RED
6.06
1.04
7.41
0.00

0-20
0-20
0-20
0-20

RPD Ctl Limits
¢-20
0-20
0-20
0-20

::Iomlined Resulls indicats resulls outside of Control limits



Client Name: ERM, Inc Page: Page 140f 17

Contact: Jeff Flauzenbaum Lab Project #: P0104060
Address: 2666 Riva Road Report Date:  05/08/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrpus and Ferric

M010503051-MB

Result RDL %Recovery  Ctl Limits
Ferrous lron <1.0 1.0 - NA
M010503051-LCS
%Recovery il Limits
Ferrous lron 100 80 - 120
P0104060-01A-DUP
Ferrous Iron - NA 0.00 0-20
P0104060-01A-MS
%Recovery  Ctl Limits
Ferrous Iron 110 75-125
P0104060-01A-MSD
%Recqvery  CtlLimits RPD RPD Ctl Limits
Ferrous lron 110 75-128 0.00 0-20

E__—:_—IOuUined Results indicate results outside of Control limils



Client Name: ERM, Inc Page: Page 150f 17

Contact: Jeff Flauzenbaum Lab Project#: P0104060
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

M010503059-MB

Result RDL %Recovery  Cil Limits

Total Organic Carbon <20 20 - NA
M010503059-LCS

%Recovery  Cti Limits
Total Organic Carbon 108 80-120
P0104059-01A-DUP

%Recovery  Cil Limits
Total Organic Carbon - NA
PO104059-01A-MS

%Recovery  Cfl Limits
Total Organic Carbon 120 75-125
P0104059-01A-MSD

%Recovery  CHl Limits
Total Organic Carbon 120 75-125

‘:jomlined Results indicate results oulside of Contro! limits

0.00

0.00



Client Name: ERM, Inc Page:
Contact: Jeff Flauzenbaum Lab Project #:
Address: 2666 Riva Road Report Date:

Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401 '

Page 16 of 17
P0104060
05/09/01

MD Sand & Gravel
48410.01

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

M010503061-MB

Result RDL %Recovery  Cil Limits
SolubleQOrganic Carbon <20 20 - NA
M010503061-LCS
Z%Recovery  Ctl Limits
SolubleOrganic Carbon 106 80-120
P0104059-01A-DUP
%Recovery  CH Limits RPD RPD Ctl Limits
SolubleOrganic Carbon - NA 18.18 0-20
P0104059-01A-MS
%Recovery  Cil Limits
SolubleOrganic Carbon 90 75-125
P0104059-01A-MSD
%Recovery  CHl Limits RPD RPD Ctl Limits
SolubleOrganic Carbon 90 75-125 0.00 0-20

E::]Oumned Results indicate results outside of Control limits



Client Name: ERM, Inc _Page: Page 17 of 17
Contact: Jeff Fiauzenbaum Lab Project#:. P0104060

Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Case Narrative:CLIENT ADVISED BJH THAT THEY WILL SEND THEIR H2 VIALS FOR THIS PROJECT ALL
8T ONCE. LOGGED [N REST OF PARAMETERS AS PER QUOTE.(CW 4-5-01) The TOC and SOC results
1ave been reanalyzed and confirmed. See attached case narrative.
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Client Name: ERM, Inc Page: Page1of13
Contact: Jeff Flauzenbaum Lab Project # P0104088
- Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01
MD 21401

- Sample Identification
Lab Sample # Client Sample 1D

SMW-2A
TMW-6
TMW-5

20104088-01
- 20104088-02
P0104088-03

—  Approved By:; ﬂ Yo ¢ C&gd&w@

220 William Pitt Way, Pittsburgh, PA 15238 e Phone (412) 826-5245, Fax {412} B26-3433



Client Name: ERM, inc Page: Page2o0f13
Contact: Jeff Flauzenbaum Lab Project #: 0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Grave!
Client project #: 48410.01
Annapolis, MD 21401
Lab Sample # P0104088-01
E Descripti Matrix Sampled DatefTi Received
SMW-2A Water 05 Apr. 01 8:55 06 Apr. 01
Analyte(s) Result PQL Units Method #
WetChem
Alkalinity as CaCO3 <40 4 mgiL 310.1
Chioride 3.0 1 mg/L 9056
Ferrous Iron <10 1 mg/L Mod._7199
Nitrate <0.10 0.10 mg/L 9056
Nitrite <0.10 0.10 mg/L
SolubleOrganic Carbon 6.6 2 mg/t. 9080
Sulfate 11 1 mg/L. 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <2 2 mg/L 9060
Metals
Iron 0.56 0.050 mg/L 60108
Mangansese-dissolved 0.021 0.010 mg/L



e

Client Name: ERM, Inc Page: Page3of13
Contact: Jeff Flauzenbaum Lab Project#:  P0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401

Lab Sample #: P0104088-02
5 le Descripti Matrix Samoled Date/Ti Received
TMW-§ Water 05 Apr. 01 13:30 06 Apr. 01
Analyte(s) Result PQL Units Method #

— WetChem

Alkalinity as CaCO3 140 4 mg/L 310.1
Chloride 27 1 mg/L 9056
Ferrous lron 72 1 mg/L Mod._7199
Nitrate <0.10 0.10 mg/L 9056
Nitrite : <0.10 0.10 mg/L
SolubleOrganic Carbon 3.8 2 mg/L 9060
Sulfate <1.0 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon 42 2 " mg/t 9060
Metals
fron 57 0.050 mg/L 60108
Manganese-dissolved 0.24 0.010 mg/L



Client Name: ERM, Inc Page:

Contact: Jeff Flauzenbaum Lab Project #:
Address: 2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 4 of 13
P0104088
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104088-03

sample D ot Matrix S led Date/Ti Received
TMW-5 Water 05 Apr. 01 15:15 06 Apr. 01
Analyte{s} Result PQL Units Method #
VetChem

Atkalinity as CaCO3 110 4 mg/L 310.1
Chloride 37 1 mg/L 9056
Zerrous Iron 88 1 mg/L Mod. 7199
Nitrate <0.10 0.10 mgfL 9056
Nitrite <0.10 0.10 mg/L

SolubleQrganic Carbon 30 2 mg/L. 9060
Sulfate <1.0 1 mg/L 9056
Sulfide <2.0 2 mg/L 376.1
Total Organic Carbon 30 2 mgil. 9060
Metals

Iron 74 0.050 mg/L 6010B
Manganese-dissolved 0.34 0.010 mg/L.

e e A e owm w1 e



Client Name:
Contact:
Address:

M010430031-MB

ERM, Inc Page:
Jeff Flauzenbaum Lab Project #:
2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 50of 13
P0104088
05/09/01

MD Sand & Gravel
48410.01

Prep Method: Acid Digestions of Aqueous samples and extracts for
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasm;

Result RDL %Recovery  Ctl Limits
Manganese-dissolved 0.0001 0.010 - NA
M010430031-LCS
%Recovery  Ctl Limits
Manganese-dissolved 96 80-120
P0104059-01A-DUP
Manganese-dissolved - NA 1.50 0-20
P0104053-01A-MS
%Recovery  Cti Limits
Manganese-dissolved 95 75-125

I:] Qutlined Resulls indicate results outside of Control limits



Client Name: ERM, inc Page: Page6of13 _

Contact: Jeff Flauzenbaum Lab Project#. P0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #:  48410.01 -
Annapolis, MD 21401

Prep Method: Acid Digestions of Aqueous samples and extracts for |
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectro. —

M010430032-MB
Resuit RDL %Recovery  Cil Limits
Iron 0.015 0.050 - NA B
M040430032-LCS
og BEQQ!!QD[ QI] | imi!s —
lron 106 80 - 120
P0104059-01A-DUP
%Recovery  Cil Limits RPD RPD Ctl Limits
Iron -NA | 204t | 0-20
P0104059-01A-MS ~
%Recovery  CHl Limits
Iron 08 75-125

E:IOullined Resulls indicate results outside of Control limits



Client Name: ERM, Inc
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Annapolis, MD 21401

M016502031-MB

Alkalinity as CaCO3 <4.0
M010502031-L.CS

Alkalinity as CaCO3
P0104083-01A-DUP

Alkalinity as CaCO3
P0104089-01A-DUP

Alkalinity as CaCO3
P0104114-03A-DUP

Alkalinity as CaCO3
P0104088-02A-MS

Alkalinity as CaCO3
P0104089-01A-MS

Alkalinity as CaCO?3
P0104114-04A-MS

Alkalinity as CaCO3
P0104088-02A-MSD

Alkalinity as CaCO3
P0104114-04A-MSD

Alkalinity as CaCO3

Page: Page7of 13

Lab Project #: P0104088
Report Date:  05/09/01
Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01

Prap Method:  Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

BRDL  %Recovery CflLimits

RPD RPED Ct Limits
0.00 0-20

2857 | ©0-20

4.0 - NA
%Recovery  Ctl Limits
114 80 - 120
%Recovery  Cil Limits
- NA
%Recovery  Cil Limits
-NA |
%Recovery  Cil Limits
- NA
%Recovery  Cil Limits
75-125
%BRecovery  Cfl Limijts
90 75-125
%R Cl Limi
75-125
%Recovery  Ctl Limits
75-125
%Recovery  Ctl Limits
75-125

0.00 0-20

RPD RPD Ctl Limits
541 0-20

RPD RPD CHl Limits
2.82 0-20

[:]Outnned Results indicate results outside of Control limits



Client Name: ERM, Inc Page: Page8of13

Contact: Jeff Flauzenbaum Lab Project#: P0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 - Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Titrametric lodine
Analysis Method: Titrametric lodine

M010502033-MB

Result ROL %Recovery  Ctl Limits
Sulfide <20 2.0 - NA
M010502033-LCS
“Recovery  CtlLimits
Sulfide 71 50-75
P0104088-01A-DUP
%Recovery  Cfl Limits RPD RED Cit Limits
Sulfide - NA 0.00 0-20
P0104088-01A-MS
%Recovery  Cfl Limits
Sulfide 74 50-75

‘:lomlined Resulls indicate results outside of Control limits



Client Name:
Contact:
Address:

M010502034-MB

Chiaride

Nitrite

Nitrate

Sulfate
MG10502034-LCS

Chiloride
Nitrite
Nitrate
Sulfate

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

<1.0
<0.10
<(0.10

<1.0

P0104060-02A-DUP

Chioride

Nitrite

Nitrate

Sulfate
P0104060-02A-MS

Chloride
Nitrite
Nitrate
Sulfate

P0104060-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Prep Method:

Page: Page90cf13
Lab Project#: P0104088
Report Date:  05/09/01

Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01

Anians by lon chromatography

Analysis Method: Anions by ion chromatography

RDL
1
0.16000
0.10000
1

%Recovery  CHl Limits

- NA
- NA
- NA
- NA
%Recavery Clf Limits
100 80 - 120
98 80- 120
98 80-120
96 80-120
%Recovery  Ctl Limits
- NA
- NA
- NA
- NA
%Recovery  Cil Limits
111 75-125
96 75-125
102 75-125
75125
%Recovery  CH Limits
101 75-125
97 75-125
92 75-125
75-125

0.00
6.00
0.60
2.74

RPD
6.06
1.04
7.41
0.00

I:_:]Outfined Results indicate results outside of Control limits



Client Name: ERM, Inc Page: Page 100f 13

Contact: Jeff Flauzenbaum Lab Project#:. P0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

M010503051-MB

Result ROL %Recovery  Ctl Limits

Ferrous Iron <10 1.0 - NA
MO010503051-LCS

%R Cti Limit
Feitous Iron 100 8G-120
P0104060-01A-DUP

%Recovery  Ctl Limits
Ferrous lron - NA
P0104060-01A-MS

%Recovery  Ctf Limits
Ferrous lron 110 75-125
P0104060-01A-MSD

%Recovery  CtiLimits
Ferrous lron 110 75-125

I——_:]omnned Results indicate results outside of Control limits

0.00

0.00



— Client Name: ERM, Inc Page: Page 110f13

Contact: Jeff Flauzenbaum Lab Project#:  P0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Grave}

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Total Organic Carbon
- Analysls Method: Total Organic Carbon

M010503059-MB

- Result RDL %Recovery  Ctl Limits
Total Organic Carbon <20 2.0 - NA
M010503059-LCS \

— %RBecovery  CH Limits
Total Organic Carbon 108 80 - 120
P0104059-01A-DUP

- %Recovery  Ctl Limits
Total Organic Carbon - NA

- P0104059-01A-MS
Total Organic Carbon 120 75-125

= P0104059-01A-MSD

Total Organic Carbon 120 75-125

0.00

0.00

l:lomnned Resulls indicate results outside of Control limits



Client Name: ERM, Inc Page: Page120f13

Contact: Jeff Flauzenbaum Lab Project#: P0104088
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Namae: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

M010503061-MB

Result RDL %Recovery  Cfl Limits

SolubleOrganic Carbon <20 2.0 - NA
M010503061-LCS

%Recovery  Cfl Limits
SolubleOrganic Carbon 106 80-120
P0104059-01A-DUP

%Recovery  Ctl Limits
SolubieOrganic Carbon - NA
P0104059-01A-MS

%Recovery  Ctl Limits
SolubleQOrganic Carbon 90 75-125
P0104059-01A-MSD

%Recovery  Cti Limits
SolubleOrganic Carbon 80 75-125

l::IOutlined Results indicate results outside of Control jimits

18.18

0.00



- Client Name: ERM, inc Page: Page 130f13
Contact: Jeff Flauzenbaum Lab Project#: P0104088

Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Case Narrative:CLIENT ADVISED BJH THAT THEY WILL SEND THEIR H2 VIALS FOR THIS PROJECT ALL
__ AT ONCE. LOGGED IN REST OF PARAMETERS AS PER QUOTE.(CW 4-6-01) The TOC and SOC resuits
have been reanalyzed and confirmed. See attached case narrative.



MICROSEEPS

Client Name: ERM, inc Page: Page 1 of 14
Contact: Jeff Flauzenbaum Lab Project #: P0104089
Address: 2666 Riva Road Report Date:  05/09/01

Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01

i

Sample Identification

_.ab Sample # Client Sampie 1D
30104089-01 SMW-13

Approved By: \
[’M\N)KQ& .Etl; ry\,Q

220 William Pitt Way, Pittsburgh, PA 15238 e Phone (412) 826-5245, Fax (412) 826-3433

AL,



Client Name: ERM, Inc Page: Page2of14
Contact: Jeff Flauzenbaum Lab Project#  P0104089
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #: 48410,01
Annapolis, MD 21401
Lab Sample #: P0104089-01
Sample Description Matrix Sampled Date/Time Received
SMW-13 Water 05 Apr. 01 0:00 06 Apr. 01
Analyte(s) Result PQL Units Method #
WetChem
Alkalinity as CaCO3 6.0 4 mg/L 310.1
Chloride 3.5 1 mg/L 9056
Ferrous Iron <1.0 1 mg/L Mod._7199
Nitrate 0.50 0.10 mg/L 9056
Nitrite <0.10 0.10 mg/L
SolubleOrganic Carbon 7.6 2 mg/L 9060
Sulfate 25 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <20 2 mg/L 9060
Metals
Iron <0.050 0.050 mgiL 6010B
Manganese-dissolved 0.10 0.010 mg/L
RiskAnalysls
Carbon dioxide 28 0.60 mg/L AM15
Carbon monoxide <0.40 0.40 mg/L.
Ethane 110 5.0 ng/L AM18
Ethene g2 5.0 ng/L
Methane 0.11 0.015 ug/L
Nitrogen 19 0.40 mg/L AM15
Oxygen 11 0.15 mg/L.



Client Name:
Contact:
Address:

M010418002-MB

Ethene
Ethane
M010418002-L.CS

Ethene
Ethane

ERM, Inc Page: Page 3of 14

Jeff Flauzenbaum Lab Project#: P010408%
2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prap Mathod: Analysis of C1-C4 Hydracarbons in Water
Analysis Method: Analysis of C1-C4 Hydrocarbons in Water

Result RDL %Recovery  Ctl Limits
<50 5.0 - NA
<50 5.0 - NA

%Recovery CiiLimits
o8 70-130
a8 70-130

‘:‘Ouuined Resuits indicate results outside of Control limits



Client Name: ERM, Inc Page: Page4of 14

Contact: Jeff Flauzenbaum Lab Project #: P0104089
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapotis, MD 21401

Prep Method:  Analysis of Dissolved Methane in Water
Analysis Method: Analysis of Dissolved Methane in Water

M010418003-MB

Result RDL %Recovery  Cfl Limits
Methane <0.015 0.015 - NA
M010418003-LCS
%Recovery  Cil Limits
Methane 98 70-130

P0104064-02A-MS

%Recovery  Ctl Limits
Methane a1 70-130
P0104064-02A-MSD ‘
Methane 92 70-130 1.55 0-20

[:]Cmtllned Results indicate results outside of Control limits



Client Name:
Contact:
Address:

M010418004-MB

Carbon dioxide
Oxygen

Nitrogen

Carbon monoxide
M010418004-LCS

Carbon dioxide
Qxygen
P0104064-02A-MS

Carbon dioxide
Oxygen

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

<0.60
<0.15
<0.40
< 0.40

P0104064-02A-MSD

Carbon dioxide
Oxygen

Prep Method:  Analysis of Dissolved Permanent Gases in Water
Analysis Method: Analysis of Dissolved Permanent Gases in Water

. RDL

0.60
0.15
0.40
0.40

Page: Page5of14
Lab Project#: P0104089
Report Date:  05/09/01
Client Proj Name:  MD Sand & Gravel
Client project #:  48410.01 -

%Recovery  Ctl Limits
- NA -
- NA
- NA
- NA B
%Recovery  Ctf Limits —
89 70-130
91 70 - 130
%Recovery  Cil Limits
0 70 - 130 ~
55 70- 130
%Recovery  Ctl Limits RPD RPD_Cil Limits —
0 70 - 130 0.00 0-20
55 70 - 130 0.00 0-20

l:Oullined Resuils indicate results outside of Control limits



Client Name: ERM, Inc Page:
Contact: Jeff Flauzenbaum Lab Project #:
Address; 2666 Riva Road Report Date:

Suite200 Client Proj Name:

Client project #:
Annapotis, MD 21401

Page 6 of 14
P0104089
05/09/01

MD Sand & Gravel
48410.01

Prep Method:  Acid Digestions of Aqueous samples and extracts for 1
Analysis Method: Disslolved TAL Metals by Inductively Coupled Plasma

M010430033-MB
Resujt ROL %Recovery  Ctl Limits

Manganese-dissolved <0.010 0.010 - NA
M010430033-LCS

%Recovery  CYi Limits
Manganese-dissolved 96 80-120
P0104114-03A-DUP
Manganese-dissolved - NA 6.45 0-20
P0104114-04A-MS

%Recovery  Cll Limits
Manganese-dissolved 96 75-125

[::'Outlined Results indicate results outside of Contro! limits



Client Name:
Contact.
Address:

M010430034-MB

Iron
M010430034-LCS

ron

ERM, Inc

Jeff Flauzenbaum
2666 Riva Road
Suite200

Annapolis, MD 21401

0.018

P0104114-03A-DUP

lron
PD104114-04A-MS

ron

Page: Page7of14 -
Lab Project#: P0104089
Report Date:  05/09/01
Client Proj Name:  MD Sand & Gravel
Client project #:  48410.01 -

Prep Mathod:  Acid Digestions of Aqueous samples and extracts for 1
Analysis Method: Inductively Coupled Plasma-Atomic Emission Spectroi —

RDL
0.050

%Recovery Ctl Limits
- NA -
%Recovery  Ctl Limits -
104 80 - 120
%R ot Limi RPD RPD Ctl Limits —
- NA 10.00 0-20
%Recovery  Ctl Limits -

75-125

I:j Outlined Results indicate results outside of Contral limits



Cfient Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapalis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 8 of 14
PO104089
05/09/01

MD Sand & Gravsl
48410.01

Prep Method:  Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

M010502031-MB

Alkalinity as CaCO3
M010502031-L.CS

Alkalinity as CaCO3
P0104088-01A-DUP

Alkalinity as CaCO3
P0104089-01A-DUP

Alkalinity as CaCO3
PG104114-03A-DUP

Alkalinity as CaCO3
P0104088-02A-MS

Alkalinity as CaCO3
P0104089-01A-MS

Alkalinity as CaCO3
P0104114-04A-MS

Alkalinity as CaCO3
P0104088-02A-MSD

Alkalinity as CaCO3
P0104114-04A-MSD

Alkalinity as CaCO3

<4.0

RDL %Recovery  Cfl Limits
4.0 - NA
%Recovery  Ctl Limits
114 80-120
%Recovery  Ctl Limits RED RPD CH Limits
- NA 0.00 0-20
%Recovery  Ctl Limits RPD RPD Ctl Limits
- NA 2857 | 0-20
%Recovery Cil Limits RPD RPD Ctl Limits
- NA 0.00 0-20
%Recovery  Cfl Limifs
75- 125
%Recovery  Cfl Limits
90 75-125

75- 125
ZRecovery  CH Limits RPD RED CHl Limits
75-125 5.41 0-20
75- 125 2.82 0-20

l:::lOutlined Results indicate results outside of Control limits



Client Name: ERM, Inc Page: Page9of14

Contact: Jeff Flauzenbaum Lab Project#  P0104089
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Titrametric ladine
Analysls Mathod: Titrametric lodine

M010502033-MB

Result RDL %Recovery  CilLimits
Sulfide <2.0 2.0 - NA
M010502033-LCS
%Recovery  CtiLimits
Sulfide 71 50-75
P0104088-01A-DUP
%Recovery  Ctl Limits RPD RPD CHl Limits
Sulfide - NA 0.00 0-20
P0104088-01A-MS
%Recovery  Ctl Limits
Sulfide 74 50-75

:Oullinad Resulls indicate results outside of Conltrol limits



Client Name:
Contact:
Address:

M010502034-MB

Chloride

Nitrite

Nitrate

Sulfate
M010502034-LCS

Chiorlde
Nitrite
Nitrate
Sulfate

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

<10
<0.10
<0.10

<1.0

P0104060-02A-DUP

Chioride

Nitrite

Nitrate

Sulfate
P0104060-02A-MS

Chloride
Nitrite
Nitrate
Suifate

P0104060-02A-MSD

Chloride
Nitrite
Nitrate
Sulfate

Prep Method:

Page:

Lab Project #: P0104089
Report Date:  05/09/01

Client Proj Name:

Client project #: 48410.01

Page 10 of 14

MD Sand & Gravel

Anions by ion chromatography

Analysls Method: Anions by ion chromatography

RDL
1
0.10000
0.10000
1

%Recovery  CHl Limits
- NA
- NA
- NA
- NA
%Recovery  Cti Limits
100 80-120
98 80 - 120
98 80-120
96 80-120
%Recovery  Cil Limits
- NA
- NA
- NA
- NA
%R it Limi
111 75-125
96 75-125
102 75-125
%Recovery  Ctl Limits
101 75-125
97 75-125
92 75-125
75-125

0.60
0.00
0.00
274

RED
6.06
1.04
7.41
0.00

::lomlfned Resulls indicate results outside of Control limits



Client Name:
Contact:
Address;

M010503051-MB

Ferrous {ron
M010503051-LCS

Ferrous lron

ERM, Inc Page:

Jeff Flauzenbaum Lab Project #:
2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 11 of 14
P0104089
05/09/01

MD Sand & Gravel
48410.01

Prep Method: Mod. for Determination of Ferrous and Ferric
Analysis Method: Mod. for Determination of Ferrous and Ferric

P0104060-01A-DUP

Ferrous lron
P0164060-01A-MS

Ferrous Iron

P0104060-01A-MSD

Ferrous lron

Result RDL %Recovery  Ctl Limits
<1.0 1.0 - NA
%Recovery  Cil Limits
100 80-120
%Recovery  Ctl Limits RPD RPD Ctl Limits
- NA 0.00 0-20
%Recovery  Cfi Limits
110 75-125
%Recovery  Ctl Limits RPD RPD Ctl Limits
110 75-125 0.00 0-20

:Ouﬂined Results indicate results outside of Control limits



Client Name: ERM, Inc . Page:

Contact: Jeff Flauzenbaum Lab Project #:

Address: 2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 12 of 14
P0104089
05/09/01

MD Sand & Gravel
48410.01

Prep Method: Total Organic Carbon
Analysis Method: Total Organic Carbon

M010503059-MB

Result RDL %Recovery  CilLimits
Total Organic Carbon <20 ' 2.0 - NA
M010503059-1.CS
%Recovery  CHl Limils
Total Organic Carbon 108 80-120
P0104059-01A-DUP
Total Organic Carbon - NA 0.00 0-20

P0104059-01A-MS

%Recovery  Ctl Limits

Total Organic Carbon 120 75-125
P0104059-01A-MSD

%Recovery  Cil Limits RED RED Ct] Limits
Total Organic Carbon 120 75-125 0.00 0-20

::]omlined Resuls indicate results outside of Control limits



Client Name: ERM, inc
Contact: Jeff Flauzenbaum

Address: 2666 Riva Road
Suite200

Page: Page 130of 14

Lab Project#: P0104089
Report Date:  05/09/01

Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01

Annapolis, MD 21401

M010503061-MB

SolubleOrganic Carbon
M010503061-LCS

SolubleQOrganic Carbon
P0104059-01A-DUP

SolubleOrganic Carbon
P0104059-01A-MS

SolubleOrganic Carbon
P0104059-01A-MSD

SolubleOrganic Carbon

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

Result RDL %Recovery  Cfi Limits
<20 20 - NA
%R G Lini

106 80-120

Z%Recovery  Ctl Limits

- NA

%Recovery  Cfl Limits

90 75-125

%Recovery  Ctl Limits

90 75-125

I:IOullined Results indicate results outside of Conlrol limits

18.18

0.00

0-20



Client Name: ERM, In¢c Page: Page 14 of 14

Contact: Jeff Flauzenbaum Lab Project#  P0104089
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client prolect #: 48410.01
Annapolis, MD 21401

Case Narrative:The TOC and SOC results have been reanalyzed and confirmed. See attached case narrative.



MICROSEEPS .

.................................

Client Name: ERM, Inc Page: Page 1 of 20
Contact: Jeff Flauzenbaum Lab Project #: P0O104114
Address: 2666 Riva Road Report Date:  05/09/01 -
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01

Annapohs MD 21401..

Sample ldentification

Lab Sample # Client Sample |D
PO104114-01 TMW-1

P0104114-02 TMW-2 .
P0104114-03 TMW-3

P0104114-04 TMW-4

P0104114-05 SMW-14

Qﬁﬁm
Approved By: X
W SN

220 William Pitt Way, Pittsburgh, PA 15238 e Phone (412) 826-5245, Fax (412} 826-3433



Client Name: ERM, Inc Page: Page 2of20
Contact: Jeff Fiauzenbaum Lab Project#  P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401
Lab Sample #: P0104114-01
TMW-1 Water 06 Apr. 01 10:25 - 09 Apr. 01
Analyte(s) Result PQL Units Method #
WetChem
Chioride 58 1.0 mg/L 9056
Nitrate 8.3 0.10 mg/L
Nitrite 0.73 0.10 mglL
Sulfate 4.7 1.0 mg/L.
RiskAnalysis
Carbon dioxide 47 0.60 mg/L AM15
Carbon monoxide < 0.40 0.40 mgfL
Ethane 11000 5.0 ng/L AM18
Ethene 6000 5.0 ng/lL.
Methane 8.2 0.015 ug/L
Nitrogen 17 0.40 mg/L AM15
Oxygen 4.0 .15 mag/L



Client Name: ERM, Inc Page: Page 3 of 20
Contact: Jeff Flauzenbaum Lab Project#  P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401

Lab Sample #: P0104114-02
Sample D inti Malrix s led Date/Ti Received
TMW-2 Water 06 Apr. 01 12:35 09 Apr. 01
Analyte(s) Result PQL Units Method #
NetChem
Chioride 43 1 mg/L 9056
Nitrate 8.4 0.10 mgiL
Nitrite <0.10 0.10 mg/L
Sulfate 1.7 1 mgi/L
RiskAnalysis
Carbon dioxide 62 0.60 mg/L AM15
Carbon monoxide <040 0.40 mg/L
Ethane 1400 5.0 ng/L AM18
Ethene 800 5.0 ng/L
Methane 2.1 0.015 ug/L
Nitrogen 18 040 mg/L AM15
Oxygen 7.5 0.15 mgiL

[y

el e et e ™ w1



—

Client Name: ERM, Inc Page: Page4 of 20
Contact: Jeff Flauzenbaum Lab Project#  P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401

Lab Sample #: P0104114-03
TMW-3 Water 06 Apr, 01 14:20 09 Apr. 01
Analyte(s) Result PQL Units Method #

— WetChem

Alkalinity as CaCO3 <4 4 mgfL 310.1
Chioride 4.1 1 mg/L 9056
Ferrous iron <1 1 mg/L Mod._7199
Nitrate 1.4 0.10 mg/L 9056
Nitrite <0.10 0.10 mg/L
SolubleOrganic Carbon <20 2 mg/L 9060
Sulfate 12 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <20 2 mg/L 9060
Metals
{ron 0.19 0.050 mgfL 60108
Manganese-dissolved 0.15 0.010 mg/L
RiskAnalysis
Carbon dioxide 120 0.60 mg/L AM15
Carbon monaoxide < 0.40 0.40 mg/L
Ethane 210 5.0 ng/L AM18
Ethene 130 5.0 ngfl.
Methane 8.8 0.015 ugfL
Nitrogen 20 0.40 mgiL AM15
Oxygen 7.5 0.15 ma/L



Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 5 of 20
PO104114
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104114-04

S e D int Matrix S led Date/Ti Received
TMW-4 Water 06 Apr. 01 16:45 09 Apr. 01
Analyte(s) Result PQL Units Method #
WetChem

Alkalinity as CaCO3 24 4 mg/L 310.1
Chloride 16 1 mg/L 9056
Ferrous Iron 25 1 mg/L Mod._7199
Nitrate 0.24 0.10 mg/L 9056
Nitrite <0.10 0.10 mglL

SolubleOrganic Carbon < 2.0 2 mg/L 9060
Sulfate 16 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <20 2 mg/L 9060
Metals

Iron 28 0.050 mg/l 6010B
Manganese-dissolved 0.10 0.010 mg/L



Client Name: ERM, Inc

Contact: Jeff Flauzenbaum
Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

Page: Page6of20
Lab Project#: P0104114
Report Date:  05/09/01

Client Proj Name:  MD Sand & Gravel
Clientproject#  48410.01

Lab Sample #: P0104114-05

E 0 inti Matrix Sampled Date/T] Received
SMW-14 Water 06 Apr. 01 18:00 09 Apr. 01
Anafyte(s) Result PQL Units Method #
WetChem

Alkalinity as CaCO3 12 4 mg/L 310.4
Chioride 5.6 1 mg/L 9056
Ferrous lron <1.0 1 mg/L Mod._7199
Nitrate 0.42 0.10000 mg/l. 9056
Nitrite <0.10 0.10000 mg/L

SolubleOrganic Carbon 6.2 2 mg/L 9060
Sulfate 8.1 1 mg/L 9056
Sulfide <20 2 mg/L 376.1
Total Organic Carbon <20 2 mg/L 9060
Metals

Iron 0.074 0.05000 mgfL 60108
Manganese-dissoived 0.031 0.01000 mg/L



Client Name:
Contact:
Address:

M010412033-MB

Chiloride

Nitrite

Nitrate

Suifate
M010412033-L.CS

ERM, Inc Page;
Jeff Flauzenbaum Lab Praject #:
2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 7 of 20
P0O104114
05/09/01

MD Sand & Grave!
48410.01

Prep Method:  Anions by ion chromatography
Analysis Method: Anions by ion chromatography

Result RDL %Recovery  Cil Limits
<1.0 1.0 - NA
<0.10 0.10 - NA
<0.10 0.10 - NA
<1.0 1.0 - NA
%R Gt Limit

l:]omiined Results indicate results oulside of Control limits



Client Name: ERM, Inc Page: Page 8of 20

Contact: Jeff Flauzenbaum Lab Project #: P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapoiis, MD 21401

Prep Method:  Analysis of C1-C4 Hydrocarbons in Water
Analysls Method: Analysis of C1-C4 Hydrocarbons in Water

M010419001-MB

Result RDL %Recovery Ctl Limits
Ethene <50 50 - NA
Ethane <50 5.0 - NA
M010419001-LCS
“%Recovery  Cfl Limits
Ethene 98 70-130
Ethane g8 70-130

E:)Outlined Results indicate results outside of Controt limits



Client Name:
Contact:
Address:

M010419002-MB

Methane
M010419002-LCS

Methane

Page: Page9of20

Jeff Flauzenbaum Lab Project#: P0104114
2666 Riva Road

Report Date:  05/09/01
Client Proj Name: MD Sand & Gravel
Client project #: 48410.01

Annapolis, MD 21401

Prap Method:  Analysis of Dissolved Methane in Water
Analysis Method: Analysis of Disscived Methane in Water

Result RDL %Recovery  Cti Limits
<0.015 0.015 - NA
%Recovery  Cti Limits
97 70-130

:Outlined Resulls indicate results outside of Control limits



Client Name: ERM, Inc Page: Page 100f20

Contact: Jeff Flauzenbaum Lab Project#  P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Analysis of Dissolved Permanent Gases in Water
Analysis Method: Analysis of Dissalved Permanent Gases in Water

M010419003-MB

Resuit RDL %Recovery  Ctl Limits
Carbon dioxide < 0.60 0.60 - NA
Oxygen <0.156 0.15 - NA
Nitrogen <040 0.40 - NA
Carbon monoxide <0.40 0.40 - NA
MG10419003-LCS

%R o4 Limit

Carbon dioxide 94 70-130
Oxygen 95 70-130

l:: Qutlined Results indicate results outside of Control limils



Client Name: ERM, Inc Page: Page 110f20 —

Contact: Jeff Flauzenbaum Lab Project#: P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method:  Acid Digestions of Aqueous samples and extracts for
Anaiysis Method: Disslolved TAL Metais by Inductively Coupled Plasma -

M010430033-MB
Result ROL %Recovery  Cil Limits
Manganese-dissolved <0.010 0.010 - NA N
M010430033-LCS
“Recovery  Cti Limits -~
Manganese-dissolved 96 80-120
P0104114-03A-DUP
%Recovery  Cll Limits RPD RPD Cil Limits ™
Manganese-dissolved - NA 6.45 0-20
P0104114-04A-MS _
%Recovery  Ctl Limils
Manganese-dissolved 96 75-125

[:::[Outlined Results indicate resulls outside of Control limits



Client Name:
Contact;
Address:

ERM, Inc Page:
Jeff Flauzenbaum Lab Project #:
2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:

Page 12 of 20
PO104114
05/09/01

MD Sand & Gravel
48410.01

Annapolis, MD 21401

Prep Method:
Analysis Method:

Acid Digestions of Aqueous samples and extracts for |
Inductively Coupled Plasma-Atomic Emission Spectro

Mo010430034-MB

Result RDL %Recovery  Ctl Limits
Iron 0.018 0.050 - NA
M010430034-LCS
%Recovery  Cif Limits
Iron 104 80 -120
P0104114-03A-DUP
%Recovery  Ctl Limits RPD RED CHl Limits
Iron - NA 10.00 0-20
P0104114-04A-MS
%Recovery  Cil Limits
Iron 75-125

:Outllned Results indicate results outside of Control limits



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 13 of 20
P0104114
05/09/01

MD Sand & Gravel
48410.01

Prep Method:  Alkalinity Titrametric
Analysis Method: Alkalinity Titrametric

M010502031-MB

Alkalinity as CaCO3
M010502031-LCS

Alkalinity as CaCO3
P0104088-01A-DUP

Alkalinity as CaCO3
P0104089-01A-DUP

Alkalinity as CaCO3
P0104114-03A-DUP

Alkalinity as CaCO3
P0104088-02A-MS

Alkalinity as CaCO3
P0104089-01A-MS

Alkalinity as CaCO3
P0104114-04A-MS

Alkalinity as CaCO3
P0104088-02A-MSD

Alkalinity as CaCO3
P0104114-04A-MSD

Alkalinity as CaCO3

<40

RDL %Recovery  Ctf Limits
4.0 - NA
Y%Recovery CtlLimiis
114 80- 120
%Recovery  Cil Limits
- NA
%Recovery  Cil Limits
- NA
%BRecovery  Cil Limits
- NA
%Recovery  Cfi Limits
75-125
%Recovery  Cti Limits
90 75-125
%Recovery  Cti Limits
75-125
%Recovery  Cil Limits
%Recovery  CHi Limits
75-125

0.00

28.57

0.00

5.41

RPD
2.82

: Outlined Results indicate results outside of Control limits



-

Cllent Name: ERM, Inc

Contact: Jeff Flauzenbaum

Address: 2666 Riva Road

Suite200

Annapolis, MD 21401

M010502033-MB

Sulfide
M010502033-LCS

Sulfide
P0104088-01A-DUP

Suffide
P0104088-01A-MS

Sulfide

<20

Page: Page 140f20
Lab Project#: P0104114
Report Date:  05/09/01

Client Proj Name: MD Sand & Gravel
Client project #: 48410.01

Prep Method:  Titrametric lodine
Analysls Method: Titrametric lodine

RDL %Recovery  CH Limils
2.0 - NA
%Recovery Cil Limits
7 50-75
-~ NA 0.00 0-20
%Recovery  CHl Limits
74 50-75

!:__:_jOumned Rasults Indicate rasulls outside of Control limits



Client Name: ERM, Inc Page: Page 150f20
Contact; Jeff Flauzenbaum Lab Project#: P0104114
Address: 2666 Riva Road Report Date:  05/09/01

Suite200 Client Proj Name: MD Sand & Gravel!

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Anions by ion chromatography
Analysis Mathod: Anions by ion chromatography

M010503018-MB

Result RDL %Recovery  Ctl Limits

Chiloride <1.0 1.0 - NA
Nitrite <010 G.10 - NA
Nitrate <010 0.10 - NA
Suifate <1.0 1.0 - NA
M010503018-LCS

%Recovery  Cil Limits
Chloride 100 80 -120
Nitrita 99 80-120
Nitrate 100 80-120
Sulfate 100 80-120
P0104114-02A-DUP

%Recovery  Ctl Limits RPD RPD Ctl Limits
Chiloride - NA 2.35 0-20
Nitrite - NA 0.00 0-20
Nitrate - NA 0.00 0-20
Sulfate - NA 34.48 0-20
P0104165-01A-DUP

%Recovery  Cfl Limits RED RPD Cii Limits
Chiloride - NA 6.19 0-20
Nitrite - NA 0.00 0-20
Nitrate - NA 0.00 0-20
Sulfate - NA 0.00 0-20

P0104114-02A-MS

Chloride

Nitrite 95 75-125
Nitrate 86 75- 125
Sulfate 113 75-125

P0104165-01A-MS

%Recovery  Ctl Limits




— Client Name: ERM, Inc Page: Page 16 of 20

Contact: Jeff Flauzenbaum Lab Project#  P0O104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

- Client project #: 48410.01
Annapolis, MD 21401

P0104165-01A-MS

—_ o -
Chloride 90 75-125

__ Nitrite 98 75- 125
Nitrate 100 75-125

Sulfate [ 0o ] 75-125

—  P0104114-02A-MSD

Chloride 75-125 2.30 0-20
T Nitrite 97 75-125 2.08 0-20
Nitrate 86 75- 125 0.00 0-20
—  Suffate 13 75-125 0.00 0-20
P0104165-01A-MSD
=~ Chioride 90 75- 125 0.00 0-20
Nitrite 99 75- 125 1.02 0-20
Nitrate 100 75-125 0.00 0-20

T Sulfate _ [0 7512 0.00 0-20

::]Oumned Results indicate results outside of Control limits



Client Name:
Contact:
Address:

M010503050-MB

Ferrous Iron

M010503050-L.CS

Ferrous lron

ERM, Inc Page: Page 17 of 20

Jeff Flauzenbaum Lab Project#: P0104114

2666 Riva Road Report Date:  05/08/01

Suite200 Client Proj Name: MD Sand & Gravel
Client project #: 48410.01

Annapolis, MD 21401

Prep Method:

Mod. for Determination of Ferrous and Ferric

Analysis Method: Meod. for Determination of Ferrous and Ferric

P0104114-03A-DUP

Ferrous Iron

P0104118-06A-DUP

Ferrous Iron

P0104114-03A-MS

Ferrous Iron

P0104118-06A-MS

Ferrous Iron

P0104114-03A-MSD

Ferrous {ron

P0104118-06A-MSD

Ferrous lron

Resuylt RDL %Recovery  Cil Limits
<10 1.0 - NA
%R CtL Limi
100 80-120
%Recovery  Ctl Limits
- NA
%R il Limil
- NA
%R Ctl Limi
104 75-125
%R o1l Limi
110 75-125
%R ol Limi
104 75-125
%Recovery  Cfl Limits .
110 75- 125

|

0.00

0.00

l:]omlined Results indicate results outside of Control limits



Client Name: ERM, Inc

Page: Page 18 of 20

Contact: Jeff Flauzenbaum Lab Project#:  P0104114
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01

Annapolis, MD 21401

M010503060-MB

Total Organic Carbon
M010503060-LCS

Total Organic Carbon
P0104114-03A-DUP

Total Organic Carbon
PO104114-03A-MS

Total Organic Carbon
P0104114-03A-MSD

Total Organic Carbon

Prep Method: Taotal Organic Carbon
Analysis Method: Total Organic Carbon

Result ROL %Recovery  Cil Limils
<20 2.0 - NA

Z%Recovery  Cil Limits

110 80-120

%Recovery  Ctl Limits

‘ - NA

%Recovery  Ctl Limits

105 75-125

%Recovery  Cti Limits

115 75-125

0.00

9.09

::lomllned Results indicate resulis cutside of Control limils



Client Name: ERM, Inc Page:

Contact: Jeff Flauzenbaum Lab Project #:
Address: 2666 Riva Road Report Date:
Suite200 Client Proj Name:

Client project #:
Annapolis, MD 21401

Page 19 of 20
P0104114
05/09/01

MD Sand & Gravel
48410.01

Prep Method: Soluble Organic Carbon
Analysis Method: Soluble Organic Carbon

M010503062-MB

Result RDL %Recovery  Ctl Limits

SolubleOrganic Carbon <2.0 2.0 - NA
M010503062-L.CS

%Recovery  Ctl Limits
SalubleQrganic Carbon 110 80 -120
P0104114-03A-DUP

%Recovery  Cfl Limits RED
SolubleOrganic Carbon -NA [ 20000
P0104114-03A-MS

%Recovery  Ctl Limits
SolubleOrganic Carbon 100 75-125
P0104114-03A-MSD

%Recovery  Ctl Limits RPD
SolubleOrganic Carbon 100 75-125 0.00

::Oulh'ned Results indicate results oulside of Conirol limits



Client Name: ERM, Inc Page: Page 20of 20
Contact: Jeff Flauzenbaum Lab Project#: P0104114

Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Case Narrative:DID NOT REC A METALS BOTTLE FOR TMW-2. ONLY RECD 3 AMBER VOAS.(CW 4-9-01)
DO NOT LOG IN FOR METALS ANALYSIS AS PER MATT ERBE.(BJH 4-9-01) The TOC and SOC resuits
" have been reanalyzed and confirmed. See aftached case narrative.



M ICROSEEPS :::8

Client Name: ERM, Inc Page: Page1 of17
Contact: Jelf Flauzenbaum Lab Project #: P0104139 —
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #  48410.01

Agnapolss MD 21401 ‘

Sampile Identification

Lab Sample # Client Sample (D
PO104135-01 SMW-15

PO104139-02 SMW-17

P0104138-03 SMW-DUP

P0104139-04 SMW-12

P0O104138-05 SMw-07 —
P0104139-06 SMW-2A

P0104139-07 SMW-2A-D

P0104139-08 TMW-6

P0104139-08 TMW-5

P0O104139-10 TMW-4

P0104139-11 SMW-14

: .
Approved By, ()\3_\1“ oo ! A

220 William Pitt Way, Pittsburgh, PA 15238 e Phone (412) B26-5245, Fax (412) 826-3433



Client Name: ERM, Inc Page: Page2o0f17
Contact: Jeff Flauzenbaum Lab Project#:  P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #; 48410.01
Arnapolis, MD 21401
Lab Sample# P0104139-01
SMW-15 Vapor 03 Apr. 01 11:05 09 Apr. 01
Analyte(s) Result PQL Units Method #
RiskAnalysis
Carbon dioxide 70 0.60 mg/L AM20GAX
Ethane <50 5.0 ng/L
Ethene <5.0 5.0 ng/L
Hydrogen 10 0.030 nM
Methane 0.04 0.02 ug/L
Nitrogen 15 040 mg/L
Oxygen 6.5 0.15 mg/L



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 3 of 17
P0104139
05/08/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104139-02

3ample Description Matrix Sampled Dale/Time Received
SMW-17 Vapor 03 Apr. 01 15:40 09 Apr. 01
Analyte(s) Result PQL Units Method #
RiskAnalysis

Carbon dioxide 20 0.60 mgiL AM20GAX
Ethane 710 5.0 ngll.

Ethene 2300 5.0 ngiL

Hydrogen 4.7 0.030 nM

Methane 160 0.02 ugiL

Nitrogen 16 0.40 mglL

Oxygen 5.8 0.15 mg/L.



—

Client Name;
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Ctlient Proj Name:
Client project #:

Page 4 of 17
P0104139
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104139-03

_ Sample Description Matrix Sampled Date/Time Received
SMW-DUP Vapor D3 Apr. 01 8:00 09 Apr. D1
Analyte(s) Resuit PaL Units Method #

~— RiskAnalysis
Carbon dioxide 58 0.60 mg/L AM20GAX
Ethane <5.0 5.0 ng/L.

Ethene <5.0 5.0 ng/L
Hydrogen 1.1 0.030 nM

Methane 0.04 0.02 ug/L.
Nitrogen 15 0.40 mg/L
Oxygen 6.1 0.15 mgiL



Client Name: ERM, Inc Page: Page5of17
Contact: Jeff Flauzenbaum Lab Project#: PQ104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: ~ MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401
Lab Sample #: P0104139-04
SMW-12 Vapor 04 Apr. 01 9:46 09 Apr. 01
Analyte(s) Result PQL Units Method #
RiskAnalysis
Carbaon dioxide 19 0.60 mgfL AM20GAX
Ethane 950 5.0 ng/L
Ethene 1300 5.0 ng/lL
Hydrogen 0.69 0.030 nM
Methane 9.4 0.02 ug/L
Nitrogen 16 0.40 mg/L
Oxygen ‘5.6 0.15 mgiL



— Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Name:
Client project #:

Page 6 of 17
P0104139
05/09/01

MD Sand & Gravel
48410.01

Lab Sample #: P0104139-05

__ Sample Description Matrix Sampled Date/Time Received
SMw-07 Vapor 04 Apr. 01 15:05 09 Apr. 01
Analyte(s) Result PQL Units Method #

- RiskAnalysis
Carbon dioxide 38 0.60 mg/L AM20GAX
Ethane 460000 5.0 ng/L

" Ethene 210000 5.0 ng/L
Hydrogen 1.4 0.030 nM

_ Methane 2400 0.02 ug/L
Nitrogen 14 0.40 mg/L
Oxygen 37 0.15 mg/L



Ciient Name: ERM, Inc Page: Page7of17
Contact: Jeff Flauzenbaum Lab Project#:  P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401
Lab Sample #: P0104139-06
SMW-2A Vapor 05 Apr. 01 8:55 09 Apr. 01
Analyte(s) Resuit PQL Units Method #
tiskAnalysls
arbon dioxide 17 0.60 mg/L AMZ0GAX
Zthane 210 5.0 ngfL
thene 53 5.0 ngiL
“ydrogen 25 0.030 nM
Methane 0.14 0.02 ug/L
Nitrogen 15 0.40 mg/L
Oxygen 7.1 0.15 mg/l.

- et e mme e e owm "y ow ] oA s



- Client Name: ERM, In¢ Page: Page8cf17

Contact: Jeff Flauzenbaum lL.ab Project #: P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

- Client project#:  48410.01
Annapolis, MD 21401

- Lab Sample #: P0104139-07

_ Descripti Matrix Sampled Date/Time Received
SMW-2A-D Vapor 05 Apr. 01 8:55 09 Apr. 01
Analyte(s) Result PQL Units " Method #

— RiskAnalysis
Hydrogen 23 0.030 nM AM20GAX



Client Name: ERM, Inc Page: Page 9 of 17
Contact: Jeff Flauzenbaum Lab Project #:  P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401
Lab Sampie #: P0104139-08
S le.D o Matri s led Date/Ti Recelved
TMW-6 Vapor 05 Apr. 01 13:30 09 Apr. 01
Analyte(s) Result PQL Units Method #
RiskAnalysis
Carbon dioxide 76 0.60 mg/L AM20GAX
Ethane 250000 5.0 ng/L
Ethene 710 5.0 ng/l.
Hydrogen 330 0.030 nM
Methane 5600 0.02 ug/L
Nitrogen 11 0.40 mg/L
Oxygen 3.6 0.15 mg/L



— Client Name: ERM, Inc Page: Page 100of 17

Contact: Jeff Flauzenbaum Lab Project#: P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Ciient Proj Name:  MD Sand & Gravel

- Client project #: 48410.01
Annapolis, MD 21401

~ Lab Sample #: P0104139-09

Sample Description Matrix Sampled Date/Time Received
~ TMW-5 Vapor 05 Apr. 01 15:15 09 Apr. 01
Analyte(s) Result PQL Units Method #
 RiskAnalysis
Carbon dioxide 64 0.60 mg/L AM20GAX
Ethane 87000 .0 ng/L
— Ethene 1100000 5.0 nglt
Hydrogen 29 0.030 nM
Methane 900 0.02 ug/L.
- Nitrogen 14 0.40 mg/L

Oxygen 45 0.15 mg/L.



Client Namea: ERM, Inc 'Page: Page 11 of 17
Contact: Jeff Flauzenbaum Lab Project #: P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name; MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401
Lab Sample #: P0104139-10
Sample Description Matrix Sampled Date/Time Recejved
rMw-4 Vapor 06 Apr. 01 1645 09 Apr. 01
Analyte(s) Result PQL Units Method #
RiskAnalysis
Sarbon dioxide < 0.60 0.60 mg/L AM20GAX
Zthane <5.0 5.0 ng/l.
Ethene <5.0 5.0 ng/l.
Hydrogen 1.6 0.030 nM
Methane 0.09 0.02 ug/L
Nitrogen 17 0.40 mgil.
Oxygen 0.24 0.18 mgiL

1 T4

U i |



Client Name: ERM, Inc Page: Page 120f17
Contact: Jeff Flauzenbaum Lab Project#:  PG104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravel
Client project #: 48410.01
Annapolis, MD 21401
Lab Sample # P0104139-11
Sample Description Mafrix Sampled Date/Time Received
SMW-14 Vapor 06 Apr. 01 18:00 09 Apr. 1
Analyte(s) Result PQL Units Method #
RiskAnalysis _
Carbon dioxide 13 0.60 mg/L AM20GAX
Ethane <50 5.0 ng/L
Ethene <50 3.0 ng/L
Hydrogen 1.7 0.030 nM
Methane 0.04 0.02 ugl/L
Nitrogen 15 0.40 mg/L
Oxygen 7.4 0.15 mg/L



Client Name: ERM, inc .Page: Page 13 0of 17
Contact: Jeff Flauzenbaum Lab Project#: P0104139

Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Hydrogen by Bubble Strip
Analysis Method: Hydrogen by Bubble Strip

Mo10416002-MB

Result RDL %Recovery  Ctl Limits
Hydrogen < (0.030 0.030 - NA
M010416002-LCS
%Recovery  Ctl Limits
Hydrogen 0-0

:_____IOullined Results indicate results outside of Control limits



Client Name: ERM, Inc Page: Page 14 of 17

Contact: Jeff Flauzenbaum Lab Project#: P0104139
Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Gravel

Client project #: 48410.01
Annapolis, MD 21401 ‘

Prep Method: Light Hydrocarbons by Bubble Strip/GC-FID/TCD/RGI
Analysis Method: Light Hydrocarbons by Bubble Strip/GC-FIDITCD/IRGI

M010416003-MB

Resuit RDL %Recovery  Ctl Limits
Ethane <5.0 5.0 - NA
Ethene <50 5.0 - NA
M010416003-LCS
%Recovery  Cil Limits
Ethane 100 0-0
Ethene 109 0-0

I:: Qutlined Resuits indicate results outside of Control limits



Client Name: ERM, Inc _Page: Page 15 of 17
Contact: Jeff Flauzenbaum Lab Project#:  P0104138

Address: 2666 Riva Road Report Date:  05/09/01
Suite200 Client Proj Name: MD Sand & Grave!

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Methane by Bubble Strip/ GC-FID/TCD/RGD
Analysis Method: Methane by Bubble Strip/ GC-FID/TCD/RGD

M010416004-MB

Result RDL %Recovery  Cfl Limits
Methane <0.02 0.02 - NA
M010416004-LCS
%Recovery  Ctl Limits
106 0-0

Methane

|:| Outlined Results indicate results outside of Cantrol fimits



Client Name: ERM, Inc Page: Page 16 0f17

Contact: Jeff Flauzenbaum Lab Project #. P0104139
Address: 2666 Riva Road . Report Date:  05/09/01
Suite200 Client Proj Name:  MD Sand & Gravesl

Client project #: 48410.01
Annapolis, MD 21401

Prep Method: Permanent Gases by Bubble Strip
Analysis Method: Permanent Gases by Bubble Strip

M010416005-MB

Result RDL %Recovery  CHl Limits
Carbon dioxide < 0.60 0.60 - NA
Oxygen <0.15 0.15 - NA
Nitrogen < (.40 0.40 - NA
M010416005-LCS

ZRecovery  Ctl Limits

Carbon dioxide 90 0-0
Oxygen 100 0-0

::} Qutlined Results indicate results outside of Control limits



Client Name:
Contact:
Address:

ERM, Inc
Jeff Flauzenbaum

2666 Riva Road
Suite200

Annapolis, MD 21401

Page:
Lab Project #:
Report Date:

Client Proj Namae:
Client project #:

Page 17 of 17
P0104139
05/09/01

MD Sand & Gravel
48410.01



SEVERN

SERVICES

STL North Canton
4101 Shuffel Orive NW

SDG NARRATIVE North Cantan, OH 447206961
SDG 1D07124 Tel: 330 497 9396
Fax: 330 497 0772
www.stl-inc.com

This narrative pertains to samples received from the ERM MD Sand Gravel & Stone site.
This data package, completed by STL North Canton consists of data from the volatile
analyses of seventeen (17) water samples and one (1) quality control sample analyzed
using the CLP OLC02.1 protocol.

Sample(s) that contained concentrations of target analyte(s) at a reportable level in the
associated Method Blank(s) were flagged with “B”. All target analytes in the Method Blank
must be below the reporting limit (RL} or the associated sample(s) must be ND with the
exception of common laboratory contaminants.

Sample(s) that contain results between the MDL and the RL were flagged with “J”. There
is the possibility of false positive or mis-identification at these quantitation levels. In
analytical methods requiring confirmation of the analyte reported, confirmation was
perforimed only down to the standard reporting limit (SRL). The acceptance criteria for QC
samples may not be met at these quantitation levels.

The samples were received at the laboratory at a temperature of 4.2° C.

The following is a listing of the samples in SDG 1D07124:

, Sample
Client ID Laboratory ID Receipt Date
SMW-15 EAJ2H 04/07/01
SMW-13 EAJ2] 04/07/01
SMW-14 EAJZK 04/07/01
SMW-17 EAJ2L 04/07/01
SMW-18A EAJ2ZN 04/07/01
SMW-12 EAJ2P 04/07/01

SMW-19A EAJ2Q 04/07/01

STL North Canton is a part of Severn Trent Laborataries, Inc.
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SDG NARRATIVE (continued)

The following is a listing of the samples in SDG 1007124 (continued):

SMW-07 EAJZR 04/07/01
SMW-2A EAJ2T 04/07/01
SMW-DUP EAJ2V 04/07/01
TRIP BLANK EAJZW 04/07/01
TMW-] EAJ2X 04/07/01
TMW-2 EAJ20 04/07/01
TMW-3 EAJ21 04/07/01
TMW-4 EAJ22 04/07/01
T™MW-5 EAJ23 04/07/01
TMW-6 EAJ26 04/07/01
HLDBLK EAJ27 04/07/01

The following is a listing of the pH value for each volatile water sample as received by

the laboratory:
Sample ID pH
SMW-15 1.0
SMW-13 1.0
SMW-14 1.0
SMW-17 1.0
SMW-18A 1.0
SMW-12 1.0
SMW-19A 1.0
SMW-07 1.0
SMW-2A 1.0
SMW-DUP 1.0

ST NMAarrh Canten



SDG NARRATIVE (continued)

The following is a listing ‘of the pH value for each volatile water sample as received by the
laboratory (continued): :

TRIP BLANK
TMW-1
TMW-2
TMW-3
T™MW-4
TMW-5
T™MW-6

1.0
1.0

. 1.0

1.0
1.0
1.0
1.0

There were no problems encountered during the preparation and analyses of the samples

in this SDG.

STL North Canton

ey
Project Manager
April 26, 2001
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix:
Method:

{goil/water) WG
OCLP QOLCO02.1
Volatile Organics, GC/MS (CLP-Low level)

Lab Sample ID:A1D070124 0089

Sample WI/Veol: 25 / mL
Work Ordexr: EAJ2T1AA
Dilution factor: 3.33
Moisture ¥%:

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

Q< Batch: 1101378
Client Sample Id: SMW-2A

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kq) uwg/L O
| _74-87-3 Chloromethane 3.3 | u|
|_74-83-9 Bromomethane 3.3 | vl
|_75-01-4 Vinyl chloride 1.9 | |
|_75-00-3 Chlorosthane 3.3 | o]
|_15-09-2 Methylene chloride 0.77 I |
{_67-64-1 Acetone 5.7 laB |
|_75-15-0 Carbon disulfide 3.3 | of
|_75-35-4 1,1-Dichloxoethene 1.2 1T |
|_75-34-3 1,1-Dichlorcethane 12 | |
_540-59-0 1,2-Dichloroethene (total) 50 | |
67-66-3 Chloroform 0.55 | |
107-06-2 1,2-Dichlorcethane [3.2 iz {
78-93-3 2-Butanone 17 | gl
71-55-6 1,1,1-Trichloroethane is | |
56-23-5 Carbon tetrachloride |3.3 u|
75-27-4 Bromodichloreomethane 3.3 Uj
78-87-5 1,2-bichloropropane 3.3 ]|
10061-01-5 cin-1,3-Dichlorcpropene 3.3 ol
79-01-6 Trichloroethene 27 | |
_124-48-1 Dibromochloromethane 3.3 | vl
79-00-5 1,1,2-Trichloroethane 3.3 ul
71-43-2 Benzene 3.3 o}
10061-02-6 trans-1,3-Dichlorcgpropene 3.3 og|
75-25-2 Bromoform 3.3 jof|
_108-10-1 4-Methyl -2 -pentanone t3.3 | ]|
T531-78-6 2 -Hexanone 17 U
127-18-4 Tetrachlorvethene 26 |
79-34-5 1,1,2,2-Tetrachlorcethane 3.3 | u|

. Wertrh Canton

FORM I

1=
N



[adund §

Lab Name:Severm Trent lLaboratories,

Matrix: (moil/water) WG
Method: OCLP 0LLD2.1

ERM

Inc. SDG Number:1DQ7124

Lab Sample ID:A1D0O70124 009

Volatile Organics, GC/MS (CLP-Low Level)

Sample WI/Vol: 25 / mL
Work Order: EAJ2TIAA
Dilution factor: 23.33
Moigture ¥%:

Client Sample Id: SMW-2A

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/%L or ug/kg) ug/L 0
|_108-88-3 Toluene 3.3 | u|
j_108-90-7 Chlorchenzene |o.92 | |
|_100-41-4 Ethylbenzena 3.3 ] o
|_100-43-8 Styrene [3.3 | g
|_1330-20-7 Xylenes (total) 3.3 | o]

FORM I
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Lab Name:Severn Trent Laboratories, Inc. SDE Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:AlDO70124 008
Method: OCLP OLC02.1

volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJZR1AA Date Bxtracted:04/11/01
Dilution facter: 500 Date Analyzed: 04/11/01

Molsture ¥:

QC Batch: 1101378
Client Sample Id: SMW-07

CONCENTRATION UNITS:

CAS NO. COMPOUND fug/L or ug/kg) ug/L (»)
[_74-87-3 Chloromethane |s00 i jof |
|_74-83-9 Bromomethane 500 | i
|_75-01-4 Vinyl chloride 500 ] g|
|_75-00-3 Chloroethane |1500 | |
|_75-09-2 Methvlens chloride 1000 | o|
|_67-64-1 Acetone 2500 | jof|
| _715-15-0 Carbon disulfide |00 | f |
|_75-35-4 1,1-Dichlorosthens |sco | jof |
| _75-34-3 1,1-bichloroethana 500 | g
| _540-59-0 1,2-Dichlarcathens (total) 500 2f|
| _67-66-3 Chloroform 500 uj
|_107-06-2 1,2-Dichlorgethane 500 1o f
|_78-93-3 2-Butanone |2500 | |
|_71.-55-6 1,1,1-Trichloxoethane |s00 [ o
| _56-23-5 Carbon tetrachloride 1500 Ul
|_75-27-4 Bromodichloremethane |500 u|
|_78-87-5 1,2-Dichloropropane {00 | of
{_10061-01-5 cie-1,3-Dichloropropene 500 | o]
|_719-01-6 Trichlorcethene 500 | ul
|_124-48-1 Dibremochloromethane 500 | g
|_719-00-5 1,1,2-Trichloroethane 500 i jof|
|_71-43-2 Benzene 450 IT |
| _10061-02-6 _trans-1,3-Dichloropropene 500 } |
|_75-25-2 Bromoform 500 | 1
|_108-10-1 4-Methvl-2-pentancna 500 ] |
|_s591-78-6 2 -Hexanone {2500 | |
| _127-18-4 Tetrachloroethene 500 ! |
| _79-34-5 1,1,2,2-Tetrachlorgethane 500 | |

FORM I
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Lab Name:Severn Trent lLaboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG
Method: OCLP OLC02.1

Lab Sample ID:AlD070124 008

Volatile Organies, GC/MS (CLP-lLow lLevel)

Sample WT/Vol: 25 / mL
Work Order: EAJ2RIAA

Dilution factor: 500

Moisture %:

Client Sampla Id: SMW-07

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378

CONCENTRATION ONITS:

CAS NO. COMPOUND {ua/L or ug/kyg) ug/L Q
{_108-88-3 Toluene 16700 { |
|_108-90-7 Chlorobenzena lasaa | i
| _100-41-4 Ethylbenzena |a00 | |
{_100-42-5 Styrene |500 | o]
|_1330-20-7 Xylenee (total) {1700 i {

FPORM I

Nevrth Cantan
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Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (solil/water} WG Lab Sample ID:A1DO70124 006
Mathod: OCLP OLCO02.1
Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJ2P1ARA Date Extracted:04/10/01
Dilution factor: § Date Analyzed: 04/10/01

Moisture %:

QC Batch: 1101378
Client Sample I&: SMW-12

CORCENTRATION UNITS:

—— A ————— L, S— T S, Wr—— VT O S— Y Wetiirs w—

CAS NO. COMPQUND {ug/L_or ug/kg) ug/L Q
| _74-87-3 Chloromethane 5.0
|_74-83-9 Bromomethane {s.0
|_75-01-4 Vinyl chiloride ja3 |
|_75-00-3 Chloroethane 2.9 13
| _75-09-2 Methylene chloxide |10
|_67-64-1 Acetone 1o JB
}|_75-15-0 Carbon disulfide |5.0 i
|_75-35-4 1,1-pichloroethene |2.7 T
|_75-34-3 1,1-Dichloroethane 70
| _540-59-0 _1,2-Dichloroethene (total) |38
|_67-66-3 Chloroform |2.0 ia
|_107-06-2 1,2-Dichloroethane |5.0 l o]
|_78-93-3 __2-Butancne |25 } u
|_71-55-6 1,%,1-Trichlorcethane |84 |
| _56-23-5 Carbon tetrachloride 5.0 I 9]
]_75-27-4 Bromodichloromethane 5.0 | U
| _78-87-5 1,2-Dichloropropane |5.0 | _u
|_10061-01-5 cis-1,3-Dichloropraopene 5.0 | g
|_79-01-6 Trichloroethens 22 |
|_124-48-1 _Dibromochloromethanas 5.0 | 1]
| _78-00-5 1,1,2-Trichloroethane 5.0 | u
|_71-43-2 Benzene 0.94 (3
|_10061-02-6 trans-1,3-Dichloropropene |5.0 ] 1]
|_75-25-2 Bromoform is.0 I 9]
|_108-10-1 4-Methyl-2-pentanone |5.0 | g
|_581-78-6 2-Hexanone |28 | 4]
| _2127-18-4 Tetrachloroethene |56 |
|_79-34-5 1,1,2,2-Tetrachloroethane |s.0 | u

FORM I

aMT  NAavy+-h Tantan



Lab Name:Severn Trent Laboratorias, Inc,

Matrix:

{soll/water) WG

Method: OCLP QLCO2.1
Volatile Organies, GC/MS (CLP-Low Level)

Sample WI/Vol: 25 / mL
Work QOrdeaxr: EAJ2ZP1AA

Dilution factor:
Molsture %:

Client Samplea Id:

5

SMW-12

ERNM

Lab Sample ID:A1DO70124 006

SDG Number:1D07124

Date Raceived: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 11012378

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg} ug/L 0 _
| _108-88-3 Toluene 2.4 i |
{_108-90-7 Chlorobengene |25 i |
|_100-41-4 Ethylbenzene jo.56 Ia_ ;
| 200-42-5 Styrene |5.0 | gl
| _1330-20-7 Xylenes (total) |1.4 I i

FORM I

CMMT AT =T ot A
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Lab Name:Severn Trent Laboratories, Inc. SDG Numbey:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 002
Method: OCLP OLC02.1
Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vel: 25 / mL Date Received: 04/07/01
Work Order: BAJ2J1AA Date Extractad:04/11/01
Dilution factor: 1 Data Analyzed: 04/11/01
Moisture %:

QC Batch: 1102435
Client Sample Id: SMW-13

CONCENTRATION UNITS:

CAS KO, COMPOUND {ug/L or ug/kg) ug/L Q
|.74-97-3 Chleorcmathane l1.0 ] o
| _74-83-9 Bromomathane 1.0 i Ui
|_75-01-4 Vinyl chloride f1.0 | jof
[_75-00-3 Chlorcethane |L.0 | of|
| _715-09-2 Methylene chloride lo.38 iT {
| _67-64-1 Acetone 2.2 |a |
|_75-15-0 Carbon_disulfide 2.0 | of
| _75-35-4 1,1-Dichloroethene 1.0 | ul
| _75-34-3 1,1-Dichlorcethane |1.0 i o]
|_540-59-0 1,2-Dichlorcathene {(total) 1.0 ] jof|
|_67-66-3 Chloroform f1.0 ! gl
}_107-06-2 1,2-Dichlorcethane {1.0 | of|
| 78-93-3 2-Butanone |5.0 i o]
|_71-55-6 1,1,1-Trichlorcathane 11.0 | u|
|_56-23-5 Carbon tetrachloride 2.0 i uj
|_15-27-4 Bromodichloromethane 1.0 | ul
| _78-87-5 _1,2-bichloropropane (1.0 i Ui
|_10061-01-5 cis-1,3-Dichloropreopens ]1.0 i U
|_79-01-86 Trichleoroethane 1.0 | g
| _124-48-1 Dibromochlorcmethane |1.0 | G|
{_79-00-5 1,1,2-Trichlorcethane |2.0 | U]
| _71-43-2 Benzene 1.0 | jef
1_10061-02-6 trans-1,3-Dichloropropene |1.0 | jof
| _75-25-2 Bromoform 2.0 | u|
{_108-10-1 4-Methyl-2-pentanone j1.0 i jof |
| _5%1-78-6 2 -Hexanone |5.0 | o
| 127-18-4 Tetrachlorcethene ]1.0 | jof]
| _79-34-5 1,1,2,2-Tetrachlorcethane j1.0 | o]

FORM I

TMT  Blmabkl MantaAan
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Lab Name:Severn Trent lLaboratories, Tnc. SDG Number:1D07124

Matrix: (moil/watex) WG
Method: OCLP OLC02.1
Volatile Organicms, GC/MS (CLP-Low Level)

Lab Sample ID:A1DO70124 002

Sample WT/Vol: 25 / mlL
Work COrder: EAJ2J1AA
Dilution factor: 1
Moisture %:

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QoC Batoh: 1102435
Client Sample Id: SMW-13

CONCENTRATION UNITS:

CAS NO. COMDOUND {ug/L _or ug/kg) ug/L Q
|_108-88-3 Toluene lo.13 I |
| _108-90-7 Chlorcbenzene |o.40 | |
|_100-41-4 Bthylbenzene 1.0 | u|
] _100-42-5 Styrene |1.0 | o]
| _1330-20-7 Xylenes (total) |0.15 | |

FORM I

Neaw=h Cantan
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Lab Name:Severn Trent Laboratories,

Matrix: (solil/water) WG
Method: OCLP QLCO2.1

ERM

Inc. S50G Rumber:1D07124

Lab Sample ID:A1D070124 003

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work QOrder: EAJ2K1AA
Dilution factor: 1
Moigture %:

Client Sample Id: SMW-14

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L Q
| 74-87-3 Chloromethane 1.0 | u|
| _74-83-9 Bromomethane 1.0 | o}
| _75-01-4 Vinyl chloride |1.0 | al
|_75-00-3 Chlorcethane 1.0 | u|
|_75-09-2 ¥ethylene chloride l0.30 T i
|_67-64-1 Acetone [5.0 | g|
| _75-15-0 Carbon digulfide 1.0 ] uj
|_75-35-4 1,1-Dichlorgethene iL.0 | u]
| _75-34-3 1,1-Dichloroethane (1.0 | u|
| _540-59-0 1,2-Dichloroethene {total) |1.0 | ofl
| _67-66-3 Chloxrofiorm lo.31 laB |
|_107-06-2 1,2-Dichlorcethane |1.0 | uf
|_18-93-3 2-Butanone |5.0 | jof |
|_71-55-6 1,1,1-Trichlorosthane f1.0 ! jof|
| 56-23-5 Carbon tetrachloride 1.0 i g
|_75-27-4 Bromodichlorcmethane 1.0 | uj
|_78-87-5 1,2-pichloropropane |1.0 ] o]
|_10061-01-5 cig-1,3-Dichloropropene 1.0 [ jof
|_79-01-§6 Trichlorcethene j1.0 I Ul
|_124-48-1 Dibromochloromethane |1.0 i ol
| _79-00-5 1,1,2-Trichloxcethane 1.0 | g
| _71-43-2 Benzene [1.0 | of|
| _10061-02-6 txans-1, 3-Dichloropropene li.0 ! 9§
|_75-25-2 Bromoform (2.0 | u
| _108-10-1 4-Methyl -2 -pentanone 1.0 | U
| 591-78-6 2-Hexanone 5.0 | 7|
| _127-18-4 Tetrachloroethene |1.0 ! jof
|_79-34-5 1,1,2,2-Tetrachloroethane (1.0 | jof
FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D0Q70124 003

Method: OCLP OLC02.1

Volatile Crganics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: BAJ2K1AA
Dilution factor: 1
Moisture %:

Client Sample Id: SMW-14

Date Receilved: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435

CONCENTRATION UNITS:

CAS NO. COMPOQUND {ug/L or ug/kq) ug/L Q
| _108-88-3 Toluene |1.0 i u|
|_108-90-7 Chlorobenzene (1.0 | jod]
|_100-41-4 Ethylbenzene 1.0 | jof
|_100-42-5 Styrene (2.0 | of]
|_1330-20-7 Xylenes_(total) J1.0 [ jof|
FORM I

CTT ANev»—h Mantnn
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 001
t Method: OCLP OLC02.1
Vvolatile Organics, GC/MS (CLP-Low Level)

- Sample WT/Vol: 25 / mlL Date Received: 04/07/01
Work Order: EAJ2ZH1AR Date Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01

Moisture %: _
- QC Batch: 1101378
Client Sample Id: SMW-1S

CONCENTRATION UNITS:

CAS NO. COMPQUND {ug/L or ug/kg) ugq/L_ Qo
| _74-87-3 Chloromethane jr.0 l
— | _74-83-9 Bromomethane 1.0 |
|_15-01-4 Vinyl chlozide |2.0 |
|_75-90-3 Chloycethane 1.0 i
- |_75-09-2 Methylene chloride Jo.30 \a
| _67-64-1 Acetona 5.0 | of]
|]_75-15-0 Carbon disul¥fide |1.0 | g
|_75-35-4 1,1-Dichloroechene (3.0 | v}
e | _75-34-3 1,1-Dichloroethane 1.0 | |
| 546-58-0 1,2-Dichlorosthens (total) 1.0 | g
|_67-66-3 Chloroform 2.2 ] |
- | _107-06-2 1,2-Dichliorgethane {1.0 | }
| _78-33-3 2 -Butanone |5.0 | ut
| _71-55-¢ 1,1,1-Trichlorcethane ]a.0 | |
| 56-23-5 Carbon tetrachloride 1.0 | i
- | _75-27-4 Bromodichloromethane j1.0 | |
| 78-87-5 1,2-pDichloropropane f1.0 | |
|_10061-01-5 cis-1,3-Dichlorcpropene 1.0 | u|
— |_79-01-6 Trichlorgethene j1.0 ] 54|
{_124-48-1 Dibromochloromethane j1.0 I o
| 719-00-5 1,1,2-Trichlorcathane |1.0 | 133!
| _71-43-2 Benzene 11.0 | Lof!
- [_10061-02-6 trans-1,3-Dichloroprepene 1.0 i ul
| 75-25-2 Bromoform |1.0 | jof|
|_108-10-1 4-Methyl-2-pentanone {1.0 | gj
— | _591-78-6 2-Hexanone 5.0 | o
| _127-18-4 Tetrachlorvethense le.11 g i
| _79-34-5 1,1,2,2-Tetrachlorgethane 1.0 | of|

FORM I

Calashd bl R N L I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 001
Mathod: OCLP OLC02.1
Volatile Organics, GC/MS (CLP-Low Level)

Sample Wr/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJ2H1AA Date Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01
Molgture %:

QC Batch: 1101378
Client Sample Id: SMW-15

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kq) ug/L Q
| _108-88-3 Toluens .15 |T |
|_108-80-7 Chlorocbenzene 0.18 T |
|_100-41-4 Ethylbenzene 1.0 | Ul
|_100-42-5 Styrene 1.0 } oj
[_1330-20-7 Xylanes (total) 1.0 | Lo g
FORM I
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ERM

Lah Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (moil/watexr) WG Lab Sample ID:R1D0G70124 004
Method: OCLPF OLCD2,1

Volatlile Orxganics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Reaceived: 04/07/01
Work Order: EAJ2L1AA Date Extracted:04/10/01
Pilution factor: 16.67 Date Analyrzed: 04/10/01

Moigture %:

QC Batch: 1101378
Client Sample Id: SMW-17

CONCENTRATION URITS:

CAS NO, COMPOUND {uq/L or ug/kg) uq/L Q

| _74-87-3 Chlorcmethane 17 | gl
{_74-83-9 Bromomethane 17 | u|
[_75-01-4 vinyl chloride |9.6 g |
|_15-00-3 Chloroethane {5.5 T |
|_75-09-2 _Mathvlene chloxide 33 | jaf |
|_67-64-1 Acetone 83 | o}
|_75-15-90 Carbon digulfide 17 | i

75-35-4 1,1-Dichloroethene 2.5 | |

75-34-3 1,1-Pichlorcethane |180 | |
| _540-59-0 1,2-Dichlorcethens (total) |22 i |

67-66-3 Chloroform |7.0 | |

107-06-2 1,2-Dichloroethane (12 (T {

78-93-3 2.Butanone 83 | ul

71-55-6 1,1,1-Trichloroethane 360 } |
|_56-23-5 Carbon tetrachloride 17 i uf
| _75-27-4 Brompdichloromethane 17 | Lof
|_78-87-5 1,2-Dichleropropane {17 | uji
| _10061-01-5 cis-1,3-bichloropropene |37 | of
| _73-01-6 Trichlorocethene 45 { |
|_124-48-1 Dibromochloromethane 17 | ol
|_19-00-5 1,1,2-Trichloroethane [5.2 (T |
| _71-43-2 Benzens |17 __ | g
|_10061-02-6 trans-1,3-Dichloropropense 17 | u|
|_75-25-2 __Bromoform 17 | jof |
| _108-10-1 4-Methyl-2-pentancne 17 | of
| _581-78-§ 2-Hexanone 83 | 1]
[|_127-18-4 Tetrachloroethens 5.5 |2 |
| _79-34-5 1,1,2,2-Tetrachlorgethane 17 _ ] ul

FORM I
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ERM

Lab Name:Savern Trent Laborateories, Inc. SDGE Number:1D07124

Matrix: (soil/watar) WG
Method: OCLP QLC02.1

Laly Sample ID:A1D070124 004

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EAJZIL1AAM
Dilution factor: 16.67
Moisture %:

Client Sample Id: SMW-17

Date Received: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CORCENTRATION UNITS;

CAS NO. COMPOUND {ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene k] |
|_108-50-7 Chlorobenzene |10 I
|_100-41-4 Ethylbenzens |25 |
|_100-42-5 Styzrene |27 | _u
| _1330-20-7 Xylenes (total) a3 |

FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. ShG Number:1D07124

Matrix: (soil/watex) WG
Method: OCLP OLCG2.1
Volatile Organics, GC/MS (CLP-Low Level)

Lab Sample ID:A1D070124 005

Sample WT/Vol: 25 / mL
Work Order: EARJ2NLAA
Dilution factor: 16.67
Moisture ¥%:

Date Received: 04/07/01
Date RExtracted:04/20/01
Date Analyzad: 04/10/0%

QC Batch: 1101378
Client Sample Id: SMW-18A

CONCENTRATION UNITS:

CAS NO, COMEOUND {ug/L or ug/kg) ug/L J+]
|_74-87-3 Chloromethane |17 | o]
{_74-83-9 Bromomethane |17 O
|_715-01-4 Vinyl chloride |17 of
|_75-00-3 Chloroethane |17 _o]|
|_75-09-2 Methylene chloride (33 4]
| _67-64-2 Acetcne |22 JB
| _75-15-0 Carbon disulfide |17 u
]_75-35-4 1,1-Dichloroethene |3.7 J
|_75-34-3 1,1-Dichloroethane 60 |
[_540-59-0 1,2-bichlorcethene (total) 8.1 J
|_67-66-3 Chlcoroform [3.7 J
|_107-06-2 1,2-Dichloroethane 3.8 J i
| _78-93-3 2~-Butancna 83 | g
|_71-55-6 1,1,1-Trichlorcethane 260
|_56-23-5 Carbon tetrachloride 17 18]
| _75-27-4 Bromodichlorcmethane tx7 | o
| _78-87-5 1,2-Dichloropropane i17 | [+
|_10061-01-5 cis-1,3-Dichlorcpropsne P | 4}
[_79-01-6 Trichloroethene 27 |
|_124-48-1 Dibromochloromethanae 17 | g
!_78-00-5 1,1,2-Trichlorcethana 17 i jef |
j_71-43-2 Benzene 17 | 1of|
| _10061-02-6 trans-1,3-Dichloropropene {17 1 uj
| _75-25-2 Bromoform 17 i 1o f]
|_108-10-1 4-Methyl - 2-pentanone 17 | jofl
| _591-78-§ 2-Hexanona |83 | ol
|_127-18-4 Tetrachlorvethene |7.8 | |
|_79-34-5 1,1,2,2-Tetrachlorcethane {17 | g|

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:AlD070124 005
Method: OCLP OLC02.1

Volatile Organics, GC/MS (CLP-Low lLavel)

Sample WI/vVol: 25 / mL Date Received: 04/07/01
Work Order: EAJZN1AA Date Extracted:04/10/01
Dilution factor: 16.67 Data Analyzed: 04/10/01

Moisture ¥:

QC Batch: 1101378
Client Sample Id: SMW-18A

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or wg/kyg) ug/L o
|_108-88-3 Toluens |17 | u)
{_108-90-7 Chlorobensane is.1 i3 !
| _100-41-4 Ethylbsnzene |17 | u|
| _100-42-5 Styrens |17 I Ul
|_1330-20-7 Aylensag (total) |17 | o §]

FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matxix: (moll/water) WG Lab Sample ID:A1D070124 007
Method: OCLP OLCO2.1l
Volatile Organies, GC/MS {(CLP-Low Level)

Sample WT'/Vol: 25 / mlL Date Received: 04/907/0L
Work Order: EAJ201AA Date Extracted:04/10/01
Pilution factor: 10 Date Analyzed: 04/10/01
Moisture %:

QC Batch: 1101378
Client Sample Id: SMW-15A

CORCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L Q
| _74-87-3 Chloromethane j10 | uj
|_74-83-9 Bromomethane |20 | o
|_75-01-4 Vinyl chloride |28 | |
| 75-00-3 Chloroethans 128 | |
|_75-09-2 _Mothvlens chloride 1.0 |3 |
j_67-64-1 Acetone |50 | 1o
|_75-15-0 Carbon disulfide |10 | o]
75-35-4 1,1-Dichloroethene 2.4 I |
75-34-3 _1,1-pichlorgethane 140 | 1
540-59-0 _1,2-Dichloroethens {total) |58 i |
67-66-3 ___Chloxoform 3.7 T |
107-06-2 1,2-pichlorvethane 2.5 |a_ }
78-93-3 2-Butanons 50 i o]
71-55-6 1,1,1-Trichlorcethane 150 ] |
56-23-5 Carbon tetrachloride 10 | jod
|_75-27-4 Bromodichloromethane 10 | o
|_78-87-5 1,2-Dichloropropana {10 ! Ul
| _10061-01-5 cig-1,3-Dichloropropene |10 | u]
]_719-01-6 Trichlorcethene 20 | |
|_124-48-2 Dibromochloromathane |10 | g
| _79-00-5 1,1,2-Trichlorcethane {10 | ul
| _71-43-2 Benzene [4.4 I |
|_10061-02-6 trans-1,3-Dichloroprepene |10 | of |
[_75-25-2 Bromoform j10 { jof|
] 108-10-1 4-Methyl-2-pentanone |10 | o
| _531-78-6 2-Hexanona |50 | u|
[.127-18-4 Tetrachloroethene |87 | |
|_79-34-5 1,1,2,2-Tetrachloroaethane |10 | u|
FORM I
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Lab Name:Savern Trent Laboratoriss, Inc. SDG KRumber:1D07124

Matrix: (poll/water) WG
Mathed: OCLP OLC02.1

Lab Sample ID:A1D070124 007

volatils Qrganics, GC/MS (CLP-Low Lawvel)

Sample WT/Vol: 25 / mL
Work Order: BAJZQ1LAA
Dilution factoxr: 10
Moisture %:

Client Sample Id: SMW-19A

Date Recaeived: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101378

CONCENTRATION UNITS:

CAS NO, COMPOUND {ug/L_or ug/kg) ug/L Q
|_208-88-3 Toluene |5.5 B
|_108-90-7 Chlorcbenzene EL] |
{_100-41-4 Ethylbenzens 3.6 a
| _100-42-5 Styrens j10 |
|_1330-20-7 Xylenes (total) j4.0 |

FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (scil/water) WG =
Method: OCLP OLCO02.1
Vvolatile Organics, GC/MS (CLP-Low Level)

Lab Sample ID:A1D070124 010

Sample WI'/Vol: 25 / mL Date Raceived: 04/07/01
Work Order: ERAJ2VIAA Date Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01

Moisture %:

QC Batch: 1102435
Client Sampla Id: SMW-DUP

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0

|_74-87-3 Chlorcmethane 1.0 | o]
|_74-83-9 Bromomethane 1.0 | of|
|_75-01-4 Vvinyl chloxide 1.0 [ ]|
|_15-00-3 Chloroethane 1.0 i o}
|_75-09-2 Methylene chloride 0.36 T |
| _67-64-1 Acetone 5.0 ] of
| _75-15-0 Carbon disulfide 1.0 | o]
|_75-35-4 1,1-Dichloroathene 1.0 | o|
|_75-34-3 1,1-Dichlorcethane 1.0 | o] |
|_540-59-0 1,2-Dichlezoethens (total) 1.0 | jof|
}_67-66-3 Chloroform 2.1 B |
j_107-06-2 _1,2-Dichlorcethane 1.0 vl
{_78-93-3 2-Butanone 5.0 u]
j_71-55-6 1,1,1-Trichloroethane 1.0 Y|
|_56-23-5 Carbon tetrachloride 1.0 o]
| _75-27-4 Bromodichloromsthane 1.0 jof!
| _78-87-5 i,2-Dichloropropane 1.0 jof|
| _10061-01-5% cis-1,3-Dichloropropens 1.0 of
|_79-01-6 Trichloroethens 1.0 g
|_124-48-1 Dibromochloromethane 1.0 | jof
| _79-00-5 _1,1,2-Trichlorgethane 1.0 } o]
|_71-43-2 Benzene 1.0 ] 1]
|_10061-02-6 trans-1,3-Dichloropropene 1.0 ! of|
|_75-25-2 Bromoform 1.0 i u|
|_108-10-1 4-Methyl-2-pentancne |1.0 | o f
| 591-78-6 2-Hexanone 5.0 | 0§
|_227-18-4 Tetrachloroethene 0.11 | |
|_79-34-5 1,1,2,2-Tetrachloroethane 1.0 [ o
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ERM

Lab Name:Severn Trent Laboratories, Inc. PG Number:1D07124

Matrix: {(soll/water) WG Lab Sample ID:A1D070124 010
Method: OCLP OLC02.1

Volatile QOrganics, GC/MS (CLP-Low Level)

Sample WI'/Vol: 25 / mL Date Received: 04/07/01
Work Order: RAJ2VL1AA Date Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01
Moiature %:

QC Batch: 1102435
Client Sample Id: SMW-DUP

CONCENTRATION UNITS:

CAS WO, COMPOUND {ug/L_or ug/kg} ug/L Q
|_108-88-3 Toluene 1.0 ! uj
| _108-90-7 Chlorohenzene {1.0 [ ol
|_100-41-4 Bthylbenzens |2.0 i u|
| _100-42-5 Styrene j1.0 i Ul
|_1330-20-7 Xylenes (total) 2.0 | o]

FORM I
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Lab Name:Severn Trant Laboratories, Inc. SDG Number:1D{7124

Matrix: (soil/water) WQ
Method: OCLP OLCO02.1
Volatiles Organics, GC/MS {(CLP-Low Level)

Lab Sample ID:A1DG70124 011

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EBAJ2W1AA Data Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01
Moisture %:

QC Batch: 1102435
Client Sample Id: TRIP BLANX

CONCENTRATION UNITS:

CAS NO. COMPOUND. {ug/L or ug/kq) ug/L Q
|_74-87-3 Chloromethane 1.0 g
[_74-83-9 Bromomethane |1.0 Ui
|_75-01-4 Vinyl chloride 1.0 ul
|_75-0C-3 Chlorosthana 1.0 ul
|_75-09-2 Methylene chloride jo.37 J |
67-64-1 Acetonas |5.¢ o
75-15-0 Carbon disulfide |1.0 ul
75-35-4 1,1-Dichlorocethene {1.0 of
75-34-3 1,1-Pichloroethane 1.0 uf
540-59-0 1,2-Dichlorcethene (total) 1.0 0!
£7-66-3 Chloroform 1.0 o]l
_107-06-2 1,2-Dichlorcethane jL.0 |
|_78-93-3 2-Butanone |5.0 ] u
| 71-855- 55-6 1,1,1-Trichlorcethane 1.0 u
| _56-23-5 Carbon tetrachloride 1.0 U
|_15-27-4 Bromodichloromethane 1.0 { u
|_78-87-5 1,2-Dichloropropane j1.0 ] g
|_10061-01-5 cig-1,3-Dichloropropene 1.0 u
|_79-01-6 Trichloroethene 11.0 U
| _124-48-1 Dibreomochloromethane {1.0 a
|_72-00-5 1,1,2-Trichloroethane j1.0 o]
|_71-43-2 Benzene (1.0 of|
j_10061-02-6 trans-1,3-Dichloropropene (1.0 of|
|_75-25-2 Bromoform _ 1.0 uj
|_108-10-1 4-Methyl-2-pentanone 1.0 uj
| _591-78-6 2 -Hexanone 5.0 ul
| _127-18-4 Tetrachloroethene |1.0 | o]
|_79-34-5 1,1,2,2-Tetrachlorcethane 1.0 { o
FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WQ Lab Sample ID:A1D0O70124 011
Method: OCLP OLC02.1
Volatile Organics, GC/MS {CLP-Low lLavel)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: BAJ2W1AA Date Extracted:04/11/01
pilution factor: 1 Date Analyzed: 04/11/01

Moisture %:

QC Batch: 1102435
Client Sample Id: TRIP BLANK

CONCENTRATION UNITS:

CAS NO. COMPOURD (ug/L or uq/kq) ug/L Q :
[_108-88-3 Tolusane 1.0 H jof|
|_208-90-7 Chlorgbengene 2.0 { o|
|_100-41-4 Bthylbenzens j1.0 | oi
|_100-42-5 Styrene j1.0 i i jo§|
| _1330-20-7 Xylenes (total) 1.0 } o

FPORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDE@ Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 012
Method: OCLP OLCO02.1

Volatile Organics, GC/MS (CLP-Low Lavel)

Sample WI'/Vol: 25 / mbL Date Received: 04/07/01
Work Ordexr: RAJ2X1AA Date Extracted:(04/10/01
Dilution factor: 25 Date Analyzed: 04/10/01

Moilsture %:

QC Batch: 1101378
Cliant Sample Id: TMW-1

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kq} ug/L Q
| _74-87-3 Chloromethane |25 L]
[_74-83-9 Bromomethane 25 g
{_75-01-4 Vinyl chloride 25 8|
|_75-00-3 Chloroethane |25 _ U
|_75-09-2 Methvlens chlorida |270 |
]_67-64-1 Acetone 170 B
|_75-15-0 Carbon disulfide 25 U
|_75-35-4 2,2-Dichloroesthena 25 | jofl|
| _75-34-3 1,1-Dichlcroethane 40 |
|_540-59-0 1,2-Dichloroethense (total) |25 ] a
] 67-66-3 Chloroform {42 i {
{_107-06-2 1,2-Dichlorcethane |25 O
|_78-93-3 2 -Butanone {320
|_71-55-6 3,1,1-Trichloroethane |a6c
| 56-23-5 Carbon tetrachloride |25 u
| _78-27-4 _Bromodichloromathane [25 | g
| _78-87-5 1,2-Dichloropropane f25 o]
}_10061-01-5 cis-1,3-Dichloropropene |2s u
|_719-01-6 Trichloroethens |29 [
|_124-48-1 Dibromochloromathane |25 | uf
j_173-00-5 1,1,2-Trichlorgethane |25 | jof |
|_71-43-2 Benzene |15 | |
|_10061-02-6 trans-1,3-Dichloropropene |25 | 4!
|_75-25-2 Bromoform |25 i jof
| _108-10-1 4 -Methyl -2-pentanone Iseo | i
{_591-78-6 2 -Haxanone jiz20 | U}
[_127-18-4 Tetrachloroethene [42 | |
| _79-34-5 1,1,2,2-Tetrachloroethane |25 | jof|

FORM I
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ERM

Lab Nama:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soll/water) WG Lab Sample ID:A1D070124 012
Method: OCLP OLC02.1
Valatile QOrganics, GC/MS (CLP-l.ow Level)

Date Received: 04/07/01
Date Extracted:;04/10/01
Date Analyzed: 04/10/01

Sample WT'/Vol: 25 / mL
Work Order: ERJ2X1AA
Dilution factor: 25

Moisture %:
QC Batch: 1101378

Client Sample Id: TMW-1

CONCENTRATION UNITS:

CAS NO. COMPOUND ug/L or ug/kq} ua/L
|_108-88-3 Toluene j190 |
|_108-50-7 Chlorcbenzene |170 |
|_100-41-4 Kthylbenzene {s.9 {x
| _100-42-5 Styrene |25 |
|_1330-20-7 Xylenes (total) |26 {

PORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. 5DG Number:1D07124

Matrix: (soil/water) WG Lab Sample ID:A1D070124 013
Method: OCLP OLC02.1

Volatile Organiecs, GC/MS {(CLP-Low Level)

Sampls WT/Vol: 25 / mL Date Racaived: 04/07/01
Work Order: EAJ201AA Date Extracted:04/10/01
Dilution factor: 16.67 Date Analyzad: 04/10/01

Moiature %:

QC Batch: 1101378
Client Sample Id: TMW-2

CONCENTRATION UNITS:

CAS NO. COMPQOURD {ug/L or ug/kg) ug/l __Q
{_74-87-3 Chiloromethane |17 o f|
|_74-83-9 Bromomsthane |17 U
|_75-01-4 Vinyl chloride {7 g
|_75-00-3 Chlorcethane 17 jof
|_75-09-2 Mathylene chloride 45
|_67-64-1 Acetane 37 J B
{_75-15-0 Carbon disulfide 117 o
[_75-35-4 1,1-Dichloroethene 3.5 |3
|_15-34-3 1,1-Dichlorvethane 7.1 I I
| _540-59-0 1,2-Dichlorcethens (total) 17 | o]
|_67-66-3 _Chloroform 21 ] |
|_107-06-2 1,2-Dichloroethane 17 | u|
|_78-93-3 2-Butanone 83 [ o
| _71-55-6 1,1,3-Trichlorcethane 1320 | |
j_56-23-5 Carbon_tetrachloride 117 | g|
| _75-27-4 Bromodichloromathane j1z | 154
|_78-87-5 1,2-Dichloroprupane 117 { ui
|_10061-01-5 cig-1,3-Pichlorgpropens |27 | o
|_79-01-6 Trichlorvethene 71 | |
|_124-48-1 Dibremochloromethane 17 | of |
|_79-00-5 1,1,2-Trichlorcethane 17 | ol
| _71-43-2 Benzene 3.5 | |
| _10061-02-6 trans-1,3-Dichloropropene i1z | o]
j_75-25-2 Bromoform 17 | al
{_108-10-1 4-¥ethyl -2-pentancne 21 [ i
| _591-78-6 2 -Hexanone 83 | u|
|.127-18-4 Tetrachloroethene 58 | |
[_79-34-5 1,1,2,2-Tetrachloreethane |17 | ul

FORM 1
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Lab Name:Severn Trent Laboratorias, Inc.

Matrix:

(soil/water) WG

Method: OCLP OLCQ2.1
Volatile Organigs, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mlL
Work Order: EAJ201AA
Dilution factor: 16.67
Moisture ¥:

Client Sample Id: TMW-2

ERM

SDG Number:1D(7124

Lab Sample ID:AlD070124 013

Date Racelived: 04/07/01
Date Extracted:04/10/01
Date Analyzed: 04/10/01

QC Batch: 1101374

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L_or ug/kg) ug/L Q
|_108-88-3 Toluene |43 |
|_t08-90-7 Chlorovbenzene |58 |
|_100-41-4 Ethylbenzene 3.5 {a
|_100-42-5 Styrene |12 !
| _1330-20-7 Xylenes {total) 117 |

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (moll/water} WG
Method: OCLP 0OLC02.1
Volatila Organics, GC/MS {CLP-Low Level)

Sample WT/Vol: 25 / mL Date Recelved: 04/07/01
Work Order: EAJ211AA Date Extracted:04/11/01
Dilutien factor: 1 Date Analyzed: 04/11/01
Moisture ¥%:

QC Batch: 1102435
Client Sample Id: 'TMW-3

CONCENTRATION UNITS:

Lab Sample ID:A1D070124 014

CAS NO. COMPOUND (ug/L or ugq/kqg) ug/L Q
|_74-87-3 Chloxomathane j1i.0 | o]
|_74-83-9 Bromomethane 1.0 g|
|_75-01-4 vinyl chloride j1.0 11|
|_75-00-3 Chloroathane |1.0 | 1o
|_75-09-2 Mathylene chlozide {2.0 u|
|_67-64-1 Acetane 2.8 J |
|_75-15-0 Carbon disulfide ji.0 i ul
| 75-35-4 1,1-pichloxoethena 1.0 u|
[ 75-34-3 1,1-Dichlorcethane 1.0 of
|_s540-59-0 1,2-Dichlorcethens (total) 1.0 pof
|_67-66-3 Chloroform 1.0 Lo f]
|_107-06-2 1,2-bDichlorcathane 2.0 of}
|_78-93-3 2-Butanone 5.0 | Lo
|_71-55-6 1,1,1-Trichloroethane 1.3 |
| _56-23-5 Carbon tetrachloride 1.0 gj
| _75-27-4 Bromodichlorcmathane 1.0 ] jof|
|_78-87-5 1,2-Dichloropropane 1.0 o |
]_10061-01-5 ¢ls-1,3-Dichloropropene 1.0 _ut
|_79-01-6 Trichlorvethenea j0.24 I |
|_124-48-1 Dibromochloromethane 1.0 gl
|_79-00-5 1,1,2-Trichloroethane 1.0 jof |
[_71-43-2 Benzene 1.0 gl
|_10061-02-6 trans-1,3-Dichloropropene 1.0 of}
|_75-25-2 Bromoform |1.0 | Lo
]_108-10-1 4-Methyl-2-pentanone 1.0 | jof
|_591-78-6 2-Hexanone Is.0 | jof
}_127-18-4 Tetrachloroethene |o.42 b |
| _79-34-5 1,1,2,2-Tatrachlorcethane 1.0 | o

FORM I

L A e e



ERM

Lab Mame:Severn Trent Laboratories, Inc. SDGE Number:1lD07124

Matrix: (soil/watexr) WG Lab Sample ID:A1D070124 014
Method: OCLP OLCO2,1
Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Recelved: 04/07/01
Work Order: EAJ211AA Date Extracted:04/11/01
Pilution factor: 1 Date Analyzed: 04/11/01

Molsture ¥:

QC Batch: 1102435
Client Sample Id: TMW-3

CONCENTRATION UNITS:

CAS NO, COMPOUND {ug/L_or ug/kg) ug/L Q
}_108-88-3 Toluene |0.37 iz |
|_108-%0-7 Chlorobeczene |o.44 1 |
| _100-41-4 Ethylbenzene 1.0 | o]
|_100-42-5 Styrene ji1.0 | ]|
{_1330-20-7 Xylenes (total) {o.13 ia |

FORM T

T Nereh Canton



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soll/water} WG Lab Sample ID:A1D070124 015
Method: OCLP OLCO02.1

Volatile Organica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Qrder: EAJ221AA Date Bxtracted:04/11/01
Dilution factor: 10 Date Analyzed: 04/11/01

Moisture ¥:

QC Batch: 1101378
Client Sample Id: TMW-4

CONCENTRATION UNITS:

CAS NO. COMPOURD {ug/L or uq/kg) ug/L Q
|_74-87-3 Chloromethane |10 aj
{_24-83-9 Bromomethane 10 gl
|_75-01-4 vinyl chloride |71 |
[_75-00-3 Chloxoethane |10 a|
|_75-09-2 Mothylena chloride {2.2 J |
|_67-64-1 Acetome 16 B i
|_15-15-0 Carbon digulfide 10 of |
| _75-35-4 1,1-Dichloroethene 5.5 J |
|_715-34-3 1,1-Dichloroethane 26 ]
| _540-59-0 1,2-Dichloroethene {total) 17 i
|_67-66-3 Chloreform 1.9 J |
|_107-06-2 1,.2-Dichloroethane 10 Lof
|_78-93-3 2-Butancns 50 Ui
|_71-55-6 1,1,1-Trichlorcethane {130 |
|_56-23-5 Caxbon tetrachloride 10 i u|
|_75-27-4 Bromodichlozomethane j10 | ol
|_78-87-5 1,2-Dichloropropane 10 Ui
|_10061-01-5 cgis-1,3-Dichleropropene j10 of|
| 79-01-8 Trichlorcethena {37 |

124-48-1 Dibromochloromethane |19 | gl
79-00-5 1,3,2-Trichloroethane |10 | u
J1-43-2 Eenzene 2.3 [z |
10061-02-6 trans-1,3-Dichloropropens |10 | u|
75-25-2 Bromoform |10 | jof|
108-10-1 4-Methyl -2.pentancne {10 | u|
591-78-6 2-Hexanone |50 | of|
] 127-13-4 Tatrachlorvethene {130 | |
| _79-34-5 1,1,2,2-Tetrachloroathane Ja0 | jof
FORM I
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amr

ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Numbexr:1D(7124
Matrix: (scil/water} WG Lab Sample ID:A1DO70124 015

Method: OCLP OLCG2.1
Volatile Organics, GC/MS (CLP-Low Lesvel)

Date Received: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

Sample WT/Vol: 25 / mL
Work Order: EBAJ221AA
Dilution factor: 10

Moisture Y:
QC Batch: 1101378

Client Sample Id: THMW-4

CONCERTRATION UNITS:

i s p———

CAS NO. COMPOUND {ugq/L or ua/kq) ua/L
|.108-88-3 Toluene 12.2 Es
| r08-90-7 Chlorcbhenzrena {212 |
|_100-41-4 Ethylbenzene |10 | u
| _100-42-5 - Styrene jio | a
| 1330-20-7 Xylenes (total} 1.3 |a

FORM I

L e I R e

226



ERM

Lalb Name:Severn Trent Laboratories, Inc. SDG Numbar:1D07124

Matrix: (soil/water) WG
Method: OCLP OLC02.1
Volatile Organicas, GC/MS (CLP-Low Level)

Sample WT/Vol: 28 / mL
Work Order: EBAJ231AA
Dilution factor: 1000
Moipture ¥

Date Raceived: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 110243S
Client Sampla Id: TMW-S

CONCENTRATICN UNITS:

Lab Sample ID:A1D070124 016

— i ——— — ——— — T o el el e o, it QR W ) S . e bt S e e A

CAS NO. COMPOUND fug/L or ug/kg} ug/L Q
j_74-87-2 Chloromethane {1000 | g
|_74-83-3 Bromomethane 1000 | [}
| 75-01-4 vinyl chloride 1000 | u
|_75-00-3 Chloroethane 780 I
|_75-09-2 Methylene chloride 2000 { g
| _67-64-1 Acetone 5000 i u

15-15-0 Carbon digulfide 1000 u
75-35-4 1,1-Dichlorcethena 1000 U
| _75-34-3 1,1-Dichloroethane is0 |a
540-%9-0 1,2-Dichliorcethens (total) 11000 | U
6§7-66-3 Chloroform f1is0 J I
{_107-06-2 1,2-Dichlorosthane j1000 u
|_78-93-3 2-Butanone |5000 ] u
71-55-6 1,1,1-Trichloroethane |1000 u
56-23-5 Carbon tetrachloride 1000 u
|_75-27-4 Bromodichloromethane 1000 { g
|_78-87-5 1,2-Dichloropropana 1000 f 19}
|_10061-01-5 cis-1,63-Dichloropropens 11000 | u
{_79-01-¢ Trichlorcethens 1000 | |54
|_124-48-1 Dibromochl oromethane 1000 | u
|_78-00-5 1,1,2-Trichlorgethane 1000 i o
|_71-43-2 Benzene 320 g
| _10061-02-6 trans-1,3-Dichloropropene |1000 | u
| _75-25-2 Bromoform 1000 | _u
|_108-106-1 4-Methyl -2 -pentancne 1000 | 9§
|_591-78-6 2-Hexancne 5000 | o]
|_127-18-4 Tetxachlorocethene |1000 ! Ul
|_79-34-5 1,3,2,2-Tetrachlorpethane |1000 I u)
FORM I

744



Ladanhs

ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Marrix: (soil/water) WG
Method: OCLP QOLC0Z2.1
Volatile Organics, GC/MS (CLP-Low Lavel)

Lab Sample ID:AlD070124 016

Bample WT'/Vol: 25 / mL
Work Order: BARJZ231AA
Dilution factor: 11000
Moisture ¥:

Data Racelved: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1102435
Client Sample Id: TNW-5

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kep) uwg/L Q
|_108-88-3 Tolyene {13c00 { \
|3 s 90-7 Chlorcbenzene |5400 | |
| 100-41-¢ Ethylbenzens |370 [\
j.1 0-42 5 _Styzene {1000 1 |
|_1330-20-7 Xylenes (total) {1700 | {

FORM I
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ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: {(poil/water) WG Lab Sample ID:A1D0O70124 Q17
Method: OCLP QLC02.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Received: 04/07/01
Work Order: EAJ261AA Date Extracted:04/11/01
pilution factor: 166.67 Date Analyzed: 04/11/01

Moisture %:

QC Batch: 1101378
Client Sample Id: TMW-6

CORCENTRATICHN UNITS:

CAS NO. COMPQUND {ug/L_oxr ug/kg) ug/L [*]
|_14-87-3 Chloromethane 110 } Ul
| _14-83-9 Bromomethane 170 ! 15f
| _75-01-4 Vinyl chloride 170 | jo !
| _75-00-3 Chloroethane 240 ] |
| _75-09-2 Methylene chloxide 330 | u|
|_67-64-1 Acetons 830 | o] |
|_75-15-0 Carbon disulfide |170 | U|
| _75-35-4 1,1-Dichloxcethene 170 | o]
| _75-34-3 1,1-Dichlorcethane 170 | o]
| 540-53-0 1,2-Dichlorcethene (total) 170 | jof
| _67-66-3 Chloroform 170 | U
j_107-06-2 1,2-Dichlorosthane 170 i jof
| _78-93-2 2-Butanone e3¢ { o f
| _71-55-6 1,1,1-Trichlorcethane 170 | of|
| _56-23-5 Carbon tetrachloride |170 | pod
| 75-27-4 Bromodichloromethana 170 ! jof|
}{_78-87-5 1,2-Dichlorcpropane 170 i al
] _10061-01-5 cig-1,3-Dichloropropene |170 | L+
f_79-01-6 Trichlorocethene |170 | Ui
|_124-48-1 Dibromochlorcmethane 170 | U}
! _79-00-5 1,1,2-Trichlorcethane 170 | jef
[_71-43-2 Benzene 290 [ |
| _10061-02-6 trans-1,3-Dichloxopropene 170 i g
| 78-25-2 Bromoform |1270 | |
|_108-10-1 4-Methyl-2-pentanone |170 | Ul
| _591-78-§ 2-Hexanone 1830 | of
|_127-18-4 Tetrachloroethens j1e iz |
|_79-34-5 1,3,2,2-Tetrachlorcethane |170 | |

FORM I

. Coe -— . e



o

ERM

Lab Name:Severn Trent Laboratorlies, Inc. SDG Number:1D07124

Matrix: {soil/water) WG
Method: OCLP QOLCO2.1
Volatile Organics, GC/MS {CLP-Low Lavel)

Lab Sample ID:A1D070124

Sample WT/Vol: 25 / mL
Work Order: EBAJ261hA
Dilution factor: 166.67
Molsture %:

Date Racelved: 04/07/01
Date Extracted:04/11/01
Date Analyzed: 04/11/01

QC Batch: 1101378
Client Sample Id: TMW-6

CONCENTRATION UNITS:

017

CAS NO. COMPQUND {ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene |27 |
|_108-90-7 Chlorobenszene |3700 |
| _100-41.4 Ethylbenrens jas b
| _100-42-5 Styrene |170 |
|_1330-20-7 Xylenes (total) 310 |

FORM I
I R el I e

25Q



ERM

Lab Name:Severn Trent Laboratories, Inc. 8DG Number:1D07124

Matrix: (soil/water) WQ Lab Sample ID:A1DO070124 018
— Method: OCLP OLCO02.1
Volatile Organics, GC/MS (CLP-lLow Level)

- Sample WI/Vol: 25 / mL bate Racelved: 04/07/01
Work Order: RAJ271RA Pate Extracted:04/11/01
Dilution factor: 1 Date Analyzed: 04/11/01
Molsture %:

- QC Batch: 1102435

Client Sample Id: HLDBLX

CORCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/ka) ug/L Q
| _74-87-3 Chloromethane (1.0 | 14§
- |_74-83-9 Bromomethane |2.0 | )
|_75-01-4 vinyl chloride 1.0 | o]}
| _75-00-2 Chloroethane 1.0 i gl
- |_75-09-2 Methylene chloride jo.26 |
|_67-64-1 Acetone 5.0 | U
|_175-15-0 Carbon disulfide 1.0 | ol
}_75-35-4 1,1-Dichlorocethena 1.0 i Ul
- |_25-34-3 1,1-bichlorcethans 1.0 | u
|_540-59-0 _1,2-Dichlorcethene (total) 1.0 | ¢
| _67-66-3 Chloroform 1.0 | ol
- 107-06-2 1,2-Dichloroethane 1.0 | [of]
78-53-3 2-Butanone 5.0 | L]
|_71-55-5 ‘ 1,1,1-Trichlorcethane 1.0 | o
_56-23-5 Carbon tetrachloride 1.0 { o]
- 75-27-4 Bromodichloromethane (1.0 l |
78-87-5 1,2-Dichlorcpropane 1.0 | g
10061-01-5 ¢is-1,3-Dichloropropene 1.0 | o fl
— 798-01-6 Trichlorcethene 1.0 ! o
| _124-48-1 Dibremochloxomethane 1.0 J _u}
| _79-00-5 1,1,2-Trichlorosthane 1.0 | g
| _71-43-2 Benzens 1.0 | u|
- |_10061-02-§ trans-1,3-Dichlorepropene 1.0 | 12|
|_75-25-2 Bromofoxm 1.0 1 o
|_108-10-1 4-Methyl-2-pentanone 1.0 | Ui
— | _591-78-6 2-Hexanona [s.0 { 51|
| _127-18-4 Tetrachlorcethene 1.0 | gl
|_78-34-5 1,1,2,2-Tetrachloroethane 2.0 | jof!
- FORM I

29N



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1D07124

Matrix: (soil/water) WQ Lab Sample ID:A1D070124 018
Method: OCLPF QLL02.1
Volatile Qrganica, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Raceived: 04/07/01
Work Order: ERJ271AA Data Extracted:04/11/01
pilution facter: 1 Date Analyzed: 04/11/01
Moisture %:

QC Batch: 1102435
Client Sample Id: HLDBLK

CONCENTRATION UNITS:

CAS RO. COMPOUND {ug/L or uq/kg) ug/lL o]
|_108-88-3 Toluens l1.0 | _uj
| 108-90-7 Chlorobenzene f1.0 | _uj
|_100-41-4 Ethylbsnzene 1.0 | 51|
|_100-42-5 Styrene (1.0 | o1
|_1330-20-7 _Xylenes (total) 1.0 | u|

FORM I

ST ATk b Ty e 71



SDG NARRATIVE

This narrative pertains to samples received from ERM from the MD Sand ¢Girmusl &a.atone
Site, project number 48410.01. This data package, completed by STL North Canton,
consists of data from the volatile analyses of five (5) water samples, two (2) waste samples
and one (1) quality control sample analyzed using the CLP OLMO02.1 protocols.

The following is a listing of the samples in SDG 1E25274:

Sample
Laboratory ID Client ID Receipt Date
EDING TMW-1S§ 05/25/01
EDINR TMW-28 05/25/01
EDINX TMW-58 05/25/01
EDINO TMW-6S 05/25/01
ED1PH TMW-7S 05/25/01
ED1PL TB-1(5/24/ 05/25/01
ED1PR HLDBLK 05/25/01

During sample receipt, the following anomalies occurred:

See STL’s Cooler Receipt Form for additional information.

During the preparation and analyses of these samples, the following anomalies occurred:
GC/MS VOLATILES

Sample(s) that contained concentrations of target analyte(s) at a reportable level in the
associated Method Blank(s) were flagged with “B”. All target analytes in the Method Blank
must be below the reporting limit (RL) or the associated sample(s) must be ND with the
exception of common laboratory contaminants.

Sample(s) that contain results between the MDL and the RL were flagged with “J”. There
is the possibility of false positive or mis-identification at these quantitation levels. In
analytical methods requiring confirmation of the analyte reported, confirmation was
performed only down to the standard reporting limit (SRL). The acceptance criteria

Some samples had elevated reporting limits due to matrix interferences, TICs, or dilution.

etbasss ,%nwd/él/m

Jeffrey C. Smith
Project Manager
June 7, 2001

STL North Canton is a part of Severn Trent Laborataries. Inc.






SAMPLE DATA






Lab Name:Severn Trent Laboratories,

Matrix:
Mathod:

{poil /water} WG
8WB446 B260B

Volatile Organice, GC/MS (8260B)

Sample WT/Vol: 2 / g
Work Order: ED1ING1AAM
Dilution factor: 20

Client Sample Id: TMW-1S
Soil Extract Vol: 10 / mL

Ing.

ERM

5DG Numbey:1E25274

Lab Sample ID:A1E250274 001

Date Received: 05/25/01
Date Extracted:05/30/01
Date Analyzed: 05/30/01
QC Batch: 1150502

Soil Aliquot Vol: 2 / ulL

CONCENTRATION UNITS:

CAS NO, COMPQUND (ug/L or ug/kg) vwa/ka  ©Q
|_74-87-3 Chloromethane {24000 | o
|_74-83-9 Bromomethane |24000 | u|
|_75-01-4 viayl chloride | 24000 | o]
{_75-00-3 Chlorcethana 124000 | ul
|_75-09-2 Methylene chloride |240000 | |
| _67-64-21 Acetone |210000 | |
[ 75-15-0 Carbon disulfide {12000 i of
| _75-35-4 1,1-Dichlorosthene 6200 | |
|_715-34-3 1,1-Dichloroethane 22000 | b
| _540-59-0 1,2-Dichlorcethens (total) {12000 i of|
|_67-66-3 Chloroform 25000 | ]
| _107-06-2 1,2-Dichlorpethane 12000 | ul
{_78-93-3 2-Butanone 450000 [ |
| _71-55-6 1,1,1-Trichloxpethane 130000 | |
| _56-23-5 Carbon tetrachloride j12000 | jof|
|_75-27-4 Bromodichloromethane j12000 | Ul
|_78-87-5 1,2-Dichloxopropans 12000 | Uj
| 10061-01-5 cig-1,3-Dichloropropene 12000 | o
}_79-01-6 Trichlorosthene 20000 } |
|_124-48-1 Dibromochloromethanae {12000 | o
| _79-00-5 1,1,2-Trichlorpcethane 12000 | ul
] _71-43-2 Benzene 12000 ] |
|_10061-02-6 trang-1,3-Dichloropropene 112000 i ul
| 75-25-2 Bromoform 12900 | 4]
| _108-10-1 4-¥ethyl-2-pentanone 670000 I |
| 591-78-6 2-Hexanocne 50000 ! G|
{_127-18-4 Tetrachloroethene 26000 | |
| 79-34-5 1,1,2,2-Tetrachloroethane {12000 | Ul

FORM I



ERM

Labp Name:Severn Trent Laboratories, Inc. SDG Number:1E25274
Matrix: (soil/water) WG Lab Sample ID:AlE250274 001
Method: SW8B846 8260B

Volatile Organics, GC/MS (8260B)

Sample WI/Vol: 2 / g Date Received: 05/25/01
Work Order: ED1NG1AA Date Extracted:05/30/01
pDilution factor: 20 Date Analyzed: 05/30/01

QC Batch: 1150502
Client Sample Id: TMW-18

Soil Extract Vol: 10 / mL Soil Aliquot Vol: 2 / ulL

CONCENTRATION UNITS:

CAS NO. _COMPOUND {ug/L or ug/kg} ugq/kg Q@
|_108-88-3 Toluene j1s0000 | |
[_108-90-7 Chlorcbenxzene {120000 i |
| _100-41-4 Ethylbenzene ]12000 ] ul
|_100-42-5 Styrene {13000 | e §
]_1330-20-7 Xylenas {total) }23000 ) |

FCRM I



Lab Name:Severn Trent Laboratories, Inc.

Mat

rix: (soil/watexr) WG

Method: SwW846 8260B
Volatile Organice, GC/MS (8250B)

Sample WT/Vol: 2,01 / g
k Order: EDLNG2AA

Wor
Dil

ution factor: 19

ERM

SDG Number:1E25274

Lab Sample ID:R1E250274 001

Date Received: 05/25/01
Date Extracted:06/01/01L

90.05 Date hnalyzed: 06/01/01

QC Batch: 1155456

Client Sample Id: TMW-1S -RE 1

Soil Extract Vol: 10 / mL

CONCENTRATION UNITS:

Soil Aliquot Vol: 1 / ulL

CAS NO. COMPOUND {ug/L or ug/kg) ug/kg Q
|_74-87-3 Chloromethane (2400000 | jof |
[_74-83-9 Bromomethane |2400000 | uj
|_75-01-4 Vinyl chloride |2400000 | jodl
|_75-00-3 Chioroathans |2400000 I ul
1_75-09-2 Methylene chloride |1600000 | |
|_67-64-1 Acatone 15600000 | uf
|_758-15-0 Carbon disulfide 1200000 od
|_75-35-4 1, 1-Dichlorcethene 1200000 Tl
j_75-34-3 1,1-Dichloreosthane {1200000 of
| _540-58-0 1,2-Dichloroethene (total) [1200000 of|
|_€7-66-3 Chloroform |940000 | |
|_107-06-2 1,2-bDichloroethane 1200000 f|
| _78-93-3 2-Butanone 15060000 u
{_71-55-6 1,1,1-Trichlorpethane | 23008000 | i
| _56-23-5 Carbon tetrachloride 1200000 | uj
| _75-27-4 Bromadichlorcmethane 1200000 ul
}_78-87-5 1,2-Dichloropropane 1200000 jof|
|_10061-01-5 cig-1,3-Dichloropropene 1200000 u|
|_79-01-6 Txichlorvethene 3700000 |
|_124-48-1 Dibremochloromethane 1200000 ] ui
|_18-00-5 1,1,2-Trichlorcethane |1200000 I ol
] _71-43-2 Benzene |870000 | |
|_10061-02-6 trans-1,3-Dichloropropene 1200000 | uj
| _75-25-2 Bromoform 1200000 [ gl
] 108-10-1 4-¥ethyl -2-pentancne |5200000 | j
| _591-78-6 2 -Hexancne 15000000 | jof|
|_127-18-4 Tetrachlorpethene [16000000 | |
| _79-34-5 1,1,2,2-Tetrachloroethane |1200000 | jof |

FORM I



ERM

Labh Namae:Severn Trent laboratories, Inc. SDE@ Number:1E25274

Matrix: (soll/water) Wa Lab Sample ID:A1E250274 001
Method: £W846 8260B
Vvolatile Organics, GC/MS {8260B)

Sampla WT/Veol: 2.01 / g Date Received: 05/25/01
Work Ordexr: EDINGZAA Date Extracted:06/01/01
pilution factor: 1990.05 Data Analyzed: 06/01/01

QC Batch: 1155456
Client Sample Id: TMW-1S -RE 1

Soil Bxtract Vol: 10 / ml Soil Aliquot Vol: 1 / ul
CONCENTRATION UNITS:

CAS NO, COMPOUND {(ug/L or ug/kqa) ug/kyg Q
|_108-88-3 Toluene |380c0000 |
|_108-50-7 Chlorobenzene 37000000 |
|_100-41-4 Ethylbenvene 2100000 |
{.100-42-5 Styrene |1200000 |
}_1330-20-7 Iylenes (total) |12000000 |

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SP3@ Number:1B25274

Matrix: ({(soil/water) WG Lab Sample ID:A1E250274 002
Method: OCLP OLCO2.1
Volatile Organics, GC/MS (CLP-Low Level)

Sample WI/Vol: 25 / mlL Date Received: 05/25/01
Work Order: EDINR1AA Date Extracted:05/30/01
Dilution factor: €250 Date Analyzed: 05/30/01

Moigture %:

QC Batch: 1151299
Client Sample XId: TMW-28

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kq) ugq/L Q.
| 74-87-3 Chloromethane | 6200 jof
|_74-83-9 Bromomethane (€200 ul
75-01-4 Vinyl chigride €200 | jog
75-00-3 Chloxrcethane 6200 of
75-09-2 Methylene chloride 33000 {
67-64-1 Acetone 18000 JB
|_75-15-0 Carhon disulfide 6200 18§
75-35-4 1,1-Dichlorcethene 6200 | o]
75-34-3 1,i-Dichlorcethane 8200 u
|_540-59-0 1,2-Dichloxoethene (total) | 6200 1§
| _67-66-3 Chloxoform f17000 |B
|_107-06-2 1,2-bichlorcethane 6200 ul
|_78-93-3 2-Butancne 31000 o
{_71-55-6 1,1,1-Trichloroethane 75000
|_56-23-5 Carbon_tetrachloride 6200 i g
|_75-27-4 Bromodichloromethane 6200 ] o
| _78-87-5 1,2-Dichloropropane 6200 | Ui
}_10061-01-5 cis-1,3-Dichloropropene £200 ] Uj
{_79-01-6 Trichloroethene 43000 i [
|_124-48-1 Dibromochloromethane | 6200 i pef|
}|.79-00-5 1,1,2-Trichloroethane 6200 ! uj
| _71-43-2 Benzene £200 } Ul
|_10061-02-6 trans-1,3-Dichloropropene 6200 i jof
|_75-25-2 Bromoform 5200 | uj
]_108-10-1 4 -Methyl -2 -pentancne £2000 | |
| _591-78-6 2-Hexanone 31000 | u|
|_127-18-4 Tetrachlorcethene 17000 | |
[_79-34-5 1,1,2,2-Tetrachlorcethane 6200 [ 9 f]

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1E25274

Matrix: (soil/water) WG
Mathed: COCLP QLCQ2.1
Volatile Organics, GC/MS (CLP-Low Level)

Lab Sample ID:AlE250274 002

Sample WI/vol: 25 / mlL Date Raceived: 05/25/01
Work Order: EDINRI1AA Date Extracted:05/30/01
pilution factor: 6250 Date Rnalyzed: 05/30/01

Moigture %:

QC Batch: 1151289
Client Sample Id: TMW-28

CONCENTRATION UNITS:

_ CAS NO. COMPOUND {ug/L or ug/kg) uq/L Q

| _108-88-3 Toluene 120000 | |
| _108-90-7 Chlorobenzens |s2000 | |
[_100-41-4 Ethylbenzens | €200 | Refi
|_100-42-5 Styrene |8200 | o
| _1330-20-7 Xylenes (totasl) |23000 { |

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc.

{goil/water) WG
OCLP 0OLC02.1

Matrix:
Method:

SDG Number:1E25274

Lab Sample ID:A1E250274 003

Valatile Organics, GC/MS {CLP-Low Level)

Sample WT/Vol: 25 / mL
Work Order: EDINX1AA
Dilution factor: 41€6€£.6
Moisture %:

Client Sample Id: TMW-5S

7

Date Recelved: 05/25/01
Date Extracted:05/31/01
Date Analyzed: 05/31/01

QC Batch: 1151289

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or uq/kg) ug/L Q
j_74-87-3 Chloromethane 4200 o4
|_74-83-9 Bromomethane 4200 Ul
|_75-01-4 vinyl chloride | 4200 | uj
|_75-00-3 Chlorocethane 4200 gl
|_75-09-2 Mathylene chloride 29000 |
]_67-64-1 Acetane 7300 JB |
|_75-15-0 Carben disulfide 4200 g
| _75-35-4 1,1-Dichloroethens 4200 ul
| _75-34-3 1,1-Dichloroethane 670 | |
| _540-59-0 1,2-Dichloroethena (total) _[600 |3 |
| _67-66-3 Chloroform 2100 JB |
{_107-06-2 1,2-Dichloroethane 4200 Ul
|_78-93-3 2-Butanone 21000 ! U
| 71-55-6 1,1,1-Trichloroethane |32000 | |
j_56-23-5 Carbon tetrachloride 4200 g|
|_15-27-4 Bramodichloromethane 720 JB |
{_78-87-5%5 1,2-Dichlorepropane 4200 o4
}_300€61-01-5 cis-1,3-bDichloropropene 4200 uj
] _79-01-6 Trichlorcethene 18000 !
|_124-48-1 Dibromochloromethana 4200 jof |
| _79-00-5 1,1,2-Trichlorcethane |4200 o
[_71-43-2 __Benzene 1700 [ |
|_10061-02-6 trans-1, 3-Dichloropropene 4200 | u|
|_75-25-2 Bromoform 4200 | Ul
| _108-10-1 4-¥ethyl -2-pentancne 26000 | |
|_591-78-6 2-Hexanone 21000 | o
[_127-18-4 Tetrachloroethene {71700 l |
|_73-34-5 1,1,2,2-Tetrachloroethane {4200 | of]

FORM I




ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1E25274

Matrix: (soll/water) WG Lab Sample ID:AR1E250274 003
Method: OCLP QOLCOZ.1

Volatile Organics, GC/MS (CLP-Low Level)

Sample WT/vol: 25 / mL Date Received: 05/25/01
Work Order: EDINX1AA Date Extracted:05/31/01
Dilution factor: 4166.67 Date Analyzed: 05/31/01
Moisgture %:

QC Batch: 1151299
Client Sample Id: TMW-5S

CONCENTRATION UNITS:

CAS NO., COMPQUND (ug/L_or ug/kg) ug/L Q
| 108-88-3 ‘Toluene [ 63000 | i
|_108-90-7 Chloxobenxzena {12000 i |
|_100-41-4 Ethylbenzene {1000 1 |
|_100-42-5 Styrene {4200 | [
| _1330-20-7 Xylenss (total) |so00 | i

FORM I



Lab Name:Severn Trent Laboratories, Inc. 5DG Numbar:1E25274

Matrix: (soil/water) WG
Method: SW846 8260B
- : Volatile Organics, GC/MS (8260B)

Lab Sample ID:AlE250274 004

Sample WI'/Vol: 2.01 / g
Work Order: EDINO2AA
pilution factor: 99.5

Date Received: 05/25/01
Date Bxtracted:06/01/01
Date Analyzed: 06/01/01

QC Batch: 1155456
g Client Sample Id: TMW-6S -RE 1
Soil Extract Vol: 10 / mL Soil Alidquot Vol: 2 / ul

— CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L _or ug/kg) ug/ka Q
|_74-87-3 Chloromethane |120000 jof
[ _74-83-9 Bromomethane |120000 U
|_75-01-4 Vinyl chloride |120000 | g
|_75-00-3 Chloroethans |120000 o}
1.75-09-2 Methylene chlaride |170000
|_€7-64-1 Acetane |91000 J
|_75-15-0 Carbon disulfide |s2000 u|
| _75-35-4 1,1-Dichloroethene £2000 o]

75-34-3 1,1-Dichloroethane 62000 i 3]
540-55-0 _1,2-Dichlorocethens (total) £2000 o
67-66-3 Chloxoform 62000 9]
107-06-2 1,2-Dichloroethane 62000 14
78-93-3 2-Butanone | 250000 o1}
71-55-6 1,1,1-Trichloroethane 510000 | |
|_56-23-5 Carbon tetrachloride 62000 | U
|_75-27-4 Bromodichloromethane [ 62000 | o
78-87-5 1,2-Dichloropropane 162000 u
10061-01-5 _cis-1,3-Dichloropropene | 62000 U
79-01-6 Trichloroethens f180000 |
124-48-1 Dibromochloromethane 62000 u|
|_79-00-5 1,1,2-Trichlorcethane | 62000 i of
71-43-2 Benzene | 62000 of}
_10061-02-6 trans-1,3-Dichloropropene |s2000 o]
75-25-2 _Bromoform |82000 jof!
]_108-10-1 4 -Methyl-2-pentanone 360000 |
|_591-78-6 ___2-Hexancne | 250000 of
|_127-18-4 Tetrachloroethene |240000 | |
|_79-34-5 1,1,2,2-Tetrachloroethane | 62000 ) U

FORM I



ERM

Lab Name;Severn Trent Laboratories, Inc. $DG Numbar:1E25274

Matrix: (Boil/water) WG
Method: SWB46 B2E0B

Lab Sample ID:R1E250274 004

Volatile Organice, GC/MS (8260B)

Sample WT/Vol: 2.01 / g
Work Order: EDINO2AA
Dilution factor: 9%.8

Client Sample Id: TMW-§S -RE 1
Soil Extract Vol: 1¢ / mL

Date Received: 05/25/01
Date Extracted:06/01/01
Date Analyzed: 06/01/01
QC Batch: 1155456

Soil Aliquot Vol: 2 / uL

CONCENTRATION UNITS:

: _CAS NO. COMPOUND {ug/L or ug/kg) ug/kq Q

{_108-88-3 Toluene 430000 | |
| _108-90-7 Chlerobensens }|360000 i |
{_100-41-4 Ethylbenzene |«0000 la_ l
].100-42-5 Styrene |s2000 [ ]
|_1330-20-7 Iylenes (total) |230000 | |

FORM I



ERM
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Name:Severn Trent Laboratorles, Inc. SDG Number:1E25274
Matrix: (soll/water) WG Lab Sample ID:AlE250274 004

Method: SW846 8260B
Volatile Organica, GC/MS (8260B)

Sample WI/Vol: 2.01 / g Date Received: 05/25/01
Work Order: ED1INO2AA Date Extracted:06/01/01
Dilution factor: 99.5 Date Analyzed: 06/01/01

QC Batch: 1155456
Client: Sample Id: TMW-6S -RR 1

Soil Extract Vol: 10 / mL Soil Aliquot Vol: 2 / ul

(ug/L_or ug/kg) ug/kg

|cAsS NUMBER | COMPOUND NAME |_RT | _BST. CONC. |
| 106-46-7 |1,4-Dichlorcbenzene |a.863 130000 |
| 95-50-1 {1, ,2-pichlorobenzene |10.23  |€7000 |
| 120-82-1  [1,2,4 -Trichlorobenzane {11.827 }1500000 |
| 87-61-6 __ |1,2,3- Trichlorohenzene f12.312 }380000 |

FORM I - TIC






Lab Name:Severn T}ent Laboratories, Inc. SDG Number:1B25274
Matrix: (soil/water) WG Lab Sample ID:A1E250274 005

Method: OCLP CLC02.1
— Volatile Organice, GC/MS (CLP-Low Level)

Sample WI/Vol: 25 / mL Date Recelved: 05/25/01
Work Order: EDLPH1AA Date Extracted:05/31/01

- Dilution factor: 12500 Date Analyzed: 05/31/01
Molsture ¥:

QC Batch: 1151299
— Client Sample Id: TMW-78

CONCENTRATION UNITS:

CAS NO. COMPCUND {ug/L or ug/kg) ug/i  ©

74-87-3 Chloromethane 12000 | Uj

74-83-9 Bromomethans {12000 | ul

— _75-01-4 Vinyl chloride 12000 | ul
| 75-00-3 Chlorcethane 112000 | o]

75-09-2 Methylene chloride |43000 | |

67-64-1 Acetone |34000 L -] !

- 75-15-0 Carbon disulfide 12000 u|
[_75-35-4 1,1-Dichlorcethens 12000 Ul

| _75-34-3 1,1-Dichlorcethane 12000 gl

- | _540-83-0 1,2-Dichlorcathene (total) 12000 jof
[_67-66-3 Chloroform 15000 B I
|_107-08-2 1,2-Dichlorcethane 12000 ]|

_ 78-93-3 2-Butanone £2000 uf
_71-55-6 1,1,1-Trichloxoethane 74000 }

56-23-5 Carbon tetrachloride j12000 jof

75-27-4 Bromodichloromethane 12000 [ Ul

— 78-87-5 1,2-Dichloropropane 12000 | [of|
10061-01-5 cig-1,3-Dichloropropene 12000 | U

79-01-6 _Trichloroethene [42000 | |

_ _124-48-1 Dibromochloromethane 12000 [ jof
|_19-00-5 3,1,2-Trichlorcethane 12000 | vl
[_71-43-2 Benzene 12000 } o
10061-02-6 trans-1, 3-Dichloropropene 12000 | o]

- 75-25-2 Bromoform 12000 | 4]
_108-10-1 4-¥ethyl -2-pentanone 61000 | |
|_591-78-6 2-Hexanone {62000 | u|

— 127-18-4 Tetrachloroethens 17000 | f
79-34-5 1,1,2,2-Tetrachlorcethans 12000 ] Ul

FORM I



ERM

Lab Name:Severn Trent Laboratories, Inc. SDG Number:1E25274

Matrix: (moil/water) WG
Method: OCLP OLC02.1

Lab Sample ID:AlE250274 005

Velatile Organice, GC/MS (CLP-Low Level)

Sample WI/Vol: 25 / mbL
Work Order: ED1PH1AA
Dilution factor: 12500
Moisture ¥:

Client Sample XId: TMW-78

Date Received: 05/25/01
Date Bxtracted:05/31/01
Date Analyzed: 05/31/01

QC Batch: 1151293

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L o
] _108-88-3 Toluene |120000 }
{_108-50-7 Chlorcbensene {57000 |
|_100-41-4 Ethylbenzene {12000 | U
| _100-42-5 Styxrene (12000 | o
|_1330-20-7 Xylenes (total) 22000 |

PORM 1



ERM

Lab Name:Severn Trent Laboratories, Ing. SDG Number:1E25274

Matrix: (Boil/water) WG Laly Sample ID:A1E250274 008
Method: OCLP OLC02.1 :
Volatile Qrganics, GC/MS (CLP-low Level)

Sample WT/Vol: 25 / mL Date Received: 05/25/01
Work Ordex: ED1PR1AA Dats Extracted:05/30/01
Dilution factor: 1 Date Analyzed: 05/30/01

Moisture %:
QC Batch: 1151299
Client Sample Id: HLDBLK

CONCENTRATION UNITS:

: CAS NO. COMPOUND {ug/L _or ug/kg) ug/L Q
|_74-87-3 Chloromathane 1.0 o)
| _74-83-9 Bromomethane 1.0 o]
|_75-01-4 vinyl chloxide 1.0 |
|_75-00-3 __Chlorocethane 1.0 |
|_75-09-2 Methylene chloride 2.0 | jof|
|_67-64-1 Acetone 2.2 JB {
|_75-15-¢ Carbon disulfide 1.0 jof
|_75-35-4 1,1-Dichloroethene 1.0 jof|
|_75-34-3 1,1-Dichlorcethane 1.0 jf |
| _540-53-0 1,2-Dichloroethens (total) 1.0 u
|_67-66-3 Chloroform 1.0 u
|_107-06-2 1,2-Dichlorcethane 1.0 g
|_78-93-3 2-Butanone 5.0 u
{_71-55-6 1,1,1-Trichlorosthane 1.0 U
| _S6-23-5 Carbon tetrachloride 1.0 U
| _715-27-4 Bromodichloromethane 1.0 | u
1_78-87-5 1,2-Dichloropropane 1.0 U
| _10061-01-5 cis-1,3-Richloxepropens 1.0 U
| _79-01-6 Trichlorcethene 1.0 u
_124-48-1 Dibromochloromethane 1.0 9]
79-00-5 1,1,2-Trichlorcethana ji.0 g
71-43-2 Benzena 1.0 U
10061-02-6 trang-1,3-Dichlorcpropens 1.0 9]
_75-25-2 Bromoform 1.0 | o
|_108-10-1 4-Methyl-2-pentancne 1.0 jof |
591.78-6 2-Hexanone 5.0 o]
127-18-4 Tetrachlorxcaethene 1.0 | Ui
|]_79-34-5 1,1,2,2-Tetrachloroethane j1.0 | juf |

FORM I



ERM

Lab Name:Severn Trent lLaboratoriesm, Inc. SDG Rumber:1E25274

Matrix: (soil/water) WG Lab Sample ID:AlE250274 008
Method: OCLP OLC02.1

volatile Organics, GC/MS (CLP-Low Level)

Sample WT/Vol: 25 / mL Date Recelved: 05/25/01
Work Order: ED1PR1AA Date Extracted:(05/30/01
Dilution factor: 1 Date Analyzed: 05/30/01
Molature %:

QC Batch: 1151299
Client Sample Id: HLDBLK

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L Q
|_108-88-3 Toluene j1.0 | gl
|_108-90-7 Chlorobenzene 1.0 ] Lof
|_100-41-4 Ethylbenzene |1.0 | u|
|_100-42-5 Styrene 1.0 | g
|_1330-20-7 Xylenes (total} 1.0 | g

FORM I






-~ Appendix C
BIOCHLOR Model Results
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